3

W

NN
L[]l
y | 1]
111 B
§ 1 [ 1 [ 1 1
L | | | | [e] [

HEEEEEN
1 (]l [ [ ]
] 1 [ e

'ﬁﬁﬂPLIRNCE TEST!NG oF CONSUWMM
SILVER RECLAMATION_IN. .

ENVIRONMENTAL HEALTH Li
UNCLASSIFIED MAR 89 USRFOEHL—89-01650014GCEF

"'l”
-1
[}

SR —

ROMYLD-HITLE
U) RIR FORCE OCCUPATIONAL AND







AD-A209 785

89-016EQ0146CEF

COMPLIANCE TESTING OF CONSUMAT AND
FAIRCHILD HILLER SILVER RECLAMATION
INCINERATORS, OFFUTT AFB NE

JAMES A. GARRISON, Maj, USAF, BSC

DTIC

March 1989 M) “LECTE
% D%

Final Report

- .-

Distribution is uniimited; approved for public release

USAF Occupational and Environmental Health Laboratory
Human Systems Division (AFSC)
Brooks Air Force Base, Texas 78235-5501

B9 6 26 015




W

When Lovernmen? 1raw'njy, Ste tPICRTT oMY s JTher S57g gre Lxel fTOr amy
DUrpPOSe Other TRan 1 Qe '» ' Te 5 re’ gled worerammat 2o el *t operatlion, the
Hovernment INCurs AU ~esSEoRrs LT Ty e gey S8 TagTice ehgtirwver. The facl
that the Lovernmnt May Masc Formu'e%c?, c* '* &%) wa) b 'ed The Grawing,
specifications, or other da%a, ' Mu" %L Se regarded by ‘mgiicaltlen, of
otherwise, 45 'n aAny manner ' emyias Shge '@ P 0 gy cTher eyl OF
COrporation; Or (unvey'ng any ~'4A%% v _cr®W'357¢% Yo Mds Tal ture, LSeE, OF
sell any patented tnvent'on “As® Mey '~ a%) eay Ye ‘e alel Therelo

The mention of trade names or commerc's' $ocd,. %3 '& 1¢ 3 put icalion 1y tor
illustration purposes 4and does no% coeyt't.te endtrsemrnt ¢ *ecommendston
for use by the Unfted States Atr F rie.

The Public Affairs Office Mas reviewed Aty repcet, and 77 15 relegseble 10
the National Technica! [nformation Service, where % @'’ bhe geat'alle 1o Lhe
general public, tncluding foretgn naticas.

This report has been reviewesd and *s approved fcoe pudllcatsern

A. Larricor e A Ay e~

JAMES A. GARRISON, Maj, USAF, BSC 20NN R, OSHALEA, (Y [ol, USAF, BSC
Chief, Air Quality Function (hief, [onsyitant Services [ivigton

Air Force installations may di ‘ect requests for copies of thiy report to:
USAF Occupational and Environmental Health Laboratory (USAFOEML i [ibrary,
Brooks AFB TX 78235-5501.

Other Government agencies and their contractors registered with the D7iC
should direct requests for copies of this report to: Defense Technicsl
Information Center (DTIC), Cameron Station, Alexandria VA 22304-6145.

Non-Government agencies may purchase copies of this report from: WNational
Technical Information Service (NTIS), 5285 Port Royal Road, Springffeid VA
22161

M@Qﬁvf?

J
JAMES C. ROCK, Colonel, USAF, BSC
Commander




UNCLASSIFIED

U®) LASSIFICATICN OF Thid PAGE
o Form Appicred
REPORT DOCUMENTATION PAGE OMBNO 0754 0118

1a. REPORT SECURITY CLASSIFICATION 1b RESTRICTIVE MARKINGS

Unclassified N/A

24, SECURITY CLASSIFICATION AUTHORITY 3 DISTRIBUTION/AVAILABILITY OF REPORT

N/A Approved for public release.

2b. DECLASSIFICATION / DOWNGRADING SCHEDULE Distribution 1s unlimited.

N/A

4 PERFORMING ORGANIZATION REPORT NUMBER(S) S MONITORING ORGANIZATION REPORT NUMBER(S)

USAFOEHL Report 89-016EQOL46CEF

6a. NAME OF PERFORMING ORGANIZATION 6b o';ncs svze?L 7a. NAME OF MONITORING ORGANIZATION

. . licable
USAF Occupational and Environ- (f sppiica
oratory, FCQ
6c. ADDRESS (City, State, and 2/P Code) Tb ADDRESS (City, State, and ZIP Code)
k X 78235-5501
8. NAME OF FUNDING / SPONSORING 8b OFFICE SYMBOL |9 PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION (if applicable)

p§2ﬂ2.2§ ba

8.. ADDRESS (City, State, 2nd 2IP Code) 10 SOURCE OF FUNDING NUMBERS

PROGRAM PROJECT TASK WORK Uh T
ELEMENT NO NO. NO ACCESS v NO
Same as 6¢

1° TITLE (nclude ‘e u:ry Classitication)
Compliance Testing of Consumat and Fairchild

Hiller Silver 1ati 'S
12 PERSONAL AUTHGR(S)
A, Garrisg
13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Year, Month, Day) [1S. PAGE COUNT
Fipal FROM 1 11"Reyv 88 March 1989 129

1€ SUPPLEMENTARY NOTATION

°r <0SaTI CODES 18. SUBIECT TERMS (Continue on reverse If necessary and identify By block numbe:)
FELD GROWP SUB-GROUP -~ Fompliance Testing Offutt . Particulates .
Btack Sampling’ . Garrison Hydrogen Chloride - -~

19 ABSTRACT (Continue on reverse if necessary and identify by dlock number)

At the request of HQ SAC/SGPB, compliance testing for particulate emissions was conducted
on four silver reclamation incinerators located in Bldg D, Offutt AFB NE. Testing was
accomplished on 1-11 Nov 1988. Testing was required by the State of Nebraska Department
of Environmental Control. The State of Nebraska requested the evaluation of emissions for
hydrogen chloride and heavy metal (antimony, arsenic, cadmium, lead, mercury, sflver and
zinc) even though a standard does not exist for these pollutants. Results fndicate that
incinerators 1, 2 and 3 are in compliance with applicable state standards. Incinerator 4
failed to meet standard with respect to visible and particulate emissions. <. . .,

L . . 7’

L

20 OISTRIBUTION/ AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION
I UNCLASSIFIED/UNLMITED 3 SAME as Ret (] oric users | Unclassified
228 NAME OF RESPONSIBLE INDIVIDUAL 22b TELEPHONE (Include Area Code) | 22¢ OFFICE SYMBOL
Maj James A. Garrison [(512) 536-3305 AV 240 USAFQEHL /EC
DD form 1473, JUN 86 Previous editions are obsolete. SECURITY CLASSIFICATION OF THIS PAGE

1 UNCLASSIFIED




Page
DO FORM 1473 i
[1luserations iv
NTRODUC TGN 1
DosCussLoN 1
CONTLLSTONS AND REIMMENDA Sy 21
References 22
Appendt 4
A Perionne! [nformatinn 2
¥ State Qegulations 27
. [ncinerator | Field Data 3i
N {ncinerator 2 Field Data 45
k Incinerator 3 Field Data 59
F Incinerator 4 Field Data 73
L Calidration Data 87
H Acetone Blank Results and Particulate Emissions 105
Calculations
! Hydrogen Chloride Emissions Calculations 117
J Example of Heavy Metals Emissions Calculations 121
Distribution List 125
Accesion For /
NTIS CRA& +4
OTiIC TaB m]
Unannounced 0
Justitication
By o
Distribution |

111

Availlabiity Codes

. } A-v-anT;nd[or
Dist ' Special

t

A1 |




Figure

Pt
N O WO N TP WN

Table

O 6 W N

I1lustrations

Title

Silver Reclamation Incinerator
Incinerator - Front View

Incinerator - Side View

Incinerator - Top View

Incinerator - Combustion System
Transition Duct and Free Standing Stack
Schematic of Incinerator Exhaust Stacks
Incinerator Exhaust Stacks

View of Sampling Ports and Platforms
Grab Sampiing Train

Orsat Apparatus

Particulate Sampling Train

Incinerator Combustion Cycle

Test Conditions

Particulate Emissions Test Results
Hydrogen Chloride Emissions Test Results
Heavy Metals Emissions Test Results

iv

Fage

N > BT B LDV

1
Vi
1H
i9

-
L&




{. INTRODUCTION

un 1-11 November 1988, compliance testing was accomplished on four silver
reclamation iIncinerators located 1n Bidg D, Offutt AFB NE. Testing was
conducted by personnel of the Consultative Services Division, Environmental
Juality dranch, Atr Quality Function of the USAF Occupational and Environ-
mental Health Laboratory (USAFOEHL/ECQ). The survey was requested by HQ
SAC/50PB to determine compliance with particulate emission standards as
defined .nder Medraska Air Pollution Control Rules and Regulations. Personnel
involved with on-stte testing are listed in Appendix A.

t1t. DISCUSSION
A, Background

in 1986, three silver reclamation incinerators were in operation and
betny used for film destruction and silver recovery. During an inspection of
the incinerators, representatives of the Nebraska Department of Environmental
Contro! determined that one or more of the units failed to meet opacity
standards tn accordance with Chapter 17 (Visible Emissions; Prohibited) of the
Neb-aska Atr Pollution Control Rules and Regulations. The base was
subsequently cited for failure to meet applicable regulations governing
tactneration emissions and operation of the incinerators was halted until
source emission testing was accomplished on each unit. The state required
that the tncinerators meet both the standards for opacity and particulate
emissions.

Because of the noncompliance status of the incinerators, HQ SAC/SGPB
requested that USAFOEHL conduct emissions testing of the units to determine
compliance. Testing was first accomplished in September 1986. The USAFOEHL
source team condicted particulate emissions testing while State personnel
determined visible emissions. Emissions data were analyzed on-site with the
intent of determining compliance status during testing so that contractor
personne! (available during testing) could make adjustments to the
incinerators if found to be out of compliance.

Test results indicated that incinerators 1 and 2 failed to meet both
the visible and particulate emissions standards; and, contractor personnel
could not correct the operation of these two units to meet standards.
Therefore, the state would not allow units 1 and 2 to continue operation.
Incinerator 3 met both the visible and particulate emissions standards and was
allowed to continue operation. After test results were known, a decision was
made by appropriate base agencies to replace incinerators 1 and 2.

B. Site Description

Presently, there are four silver reclamation incinerators in
operation. The incinerators are owned and operated by the 544th Target
Materials Squadron. Incinerators 1, 2 and 4 are new units manufactured by
Consumat Systems, Inc. and designated as a Model C-75 SR, Consumat Waste
Disposal System. Incinerator 3 is one of the original units tested in 1986
and is a Consumat manufactured unit which was marketed by Fairchild Hiller and
designated as a Model 1150, Transportable Silver Reclamation Processor. Each




unit is self-contained and used to destroy classified photographic film with
the ashes sent to a contractor for silver recovery. Each system is completely
refractory lined and has a capacity of 600 pounds per 24 hour period (1bs/24
hr) for the Model C-75 and 800 1bs/24 hr for the Model 1150. Both models are
similar in appearance (Fig 1).

The incinerators are cylindrically shaped units consisting of three
major components or assemblies: (1) combustion chamber, (2) a transition
assembly and (3) a control box (Figs 2-5). The combustion chamber houses the
loading door, ash removal port and the two primary burners. In this area, the
film is volatilized and reduced to ash.

The transition assembly houses the afterburner and is located on top
of the combustion chamber. Exhaust gases and particulate matter from the
combustion chamber enter the transition assembly where combustion is
completed. The intended design of the chamber is such that gas exit
velocities from the chamber to the trénsitional assembly are so low that most
particles remain in the chamber to be further reduced to ash. In the
transition assembly, fine particulate matter is completely oxidized and carbon
monoxide is converted to carbon dioxide to complete the combustion process.
Exhaust gases from the transition assembly pass through a transitional exhaust
duct section to a "free standing" stack. The transition and stack are shown
in Figure 6. A separate free standing exhaust stack is dedicated to each
incinerator. Each stack extends vertically through the roof of the building
to a height of approximately 30 feet as shown in Figures 7 and 8.

The control box houses a forced air blower and electrical circuitry.
The blower provides forced air to the combustion chamber to purge the chamber,
aid in burning, and cool the transition assembly and combustion chamber at the
end of the operating cycle. The electrical circuitry contains those subsystems
which control and monitor the operation of the incinerator such as timers to
control burner and blower cycles, pyrometer temperature monitor, air supply
valves and others.

A typical operating scenario begins when the combustion chamber fs
ioaded with film (normally 500-600 1bs). After purging the combustion chamber
with air and preheating the afterburner section, the film is ignited by the
primary burners. The desirable action is to volatilize the film by partial
oxidation. Most particulate material remains in the combustion chamber to be
further reduced to ash. The evolved gases and entrained fine particles are
vented to the transition stage. Gas velocity increases as the gases are
inducted into the flame of the afterburner. Combustion air is also supplied
at this point. Because of the added heat and air, the hot gases and particles
begin to burn and the combustion process is completed. The complete
combustion and cool down cycle takes approximately 24 hours. The typical
operation cycle is shown in Table 1.
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Silver Reclamation Incinerator
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Figure 6. Transition Duct and Free Standing Stack
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Figure 8.
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TABLE 1. INCINERATOR COMBUSTION CYCLE

Time Into Cycle(hrs) Event
0.0 Afterburner on for
preheat
Blower on
0.5 Primary burners on

to start film
combustion process

1.0 Primary burners off
12.0 Afterburner off
20.0 Blower off
23.0 Ash removed from

combustion chamber

C. Applicable Standards

State standards applicable to incinerators used for refuse disposal or
processing of salvageable materials are defined under the Nebraska Code of
Rules and Regulations, Department of Environmental Control, Title 129 -
Nebraska Air Pollution Control Rules and Regulations, Chapters 11 and 17.
These regulations are found in Appendix B.

1. Chapter 11 - Incinerators; Emission Standards

Chapter 11 prohibits the emission of particulate matter in excess
of 0.2 grains of particulate matter per standard dry cubic foot of exhaust gas
(gr/dscf), corrected to 12% carbon dioxide (C0,), from any incinerator with a
waste burning capacity less than 2,000 pounds per hour.

2. Chapter 17 - Visible Emissions; Prohibited

Chapter 17 prohibits emissions from any existing source which are
of a shade or density equal to or darker than that designated as No. 1 on the
RingeImann chart or equivalent opacity of 20%.

D. Sampling Methods and Procedures

The Nebraska Code of Rules and Regulations, Title 129, Chapter 21
requires that emission testing be conducted in accordance with Appendix A to
Title 40, Code of Federal Regulations, Part 60 (40 CFR 60). Therefore, sample
train preparation, sampling and recovery, calculations and quality assurance
were done in accordance with the methods and procedures outlined in 40 CFR 60,
Appendix A. The state requested that emission testing be directed towards the
following pollutants:

11




1. Particulate matter
2. Hydrogen chloride (HC1)

3. Heavy metals: antimony, arsenic, cadmium, lead, mercury, silver,
zing

A State on-site observer evaluated visible emissions.

For testing purposes, the incinerators were operated according to
normal day-to-day procedures; this included testing with the normal charge
weight of 500 to 600 pounds of film.

Particulate emissions testing was conducted in accordance with EPA
Method 5, found in 40 CFR 60, Appendix A. Testing requires three one-hour
sample runs per stack; the results of which are averaged for a final emission
rate. Based on a request from the state, we tried to start the first sampling
run as close to 30 minutes into the incinerator burn-as possible. Table 2
provides a summary of test conditions including incinerator start times, run
start times, charge weights and stack conditions encountered during testing.

Sampling ports were installed in each stack approximately 4 feet
above the roof line which provided sampling sites between 7 and 8 duct
diameters downstream (each stack had a slightly different inside diameter) and
greater than 2 duct diameters upstream from any flow disturbance. Sampling
ports and platforms can be seen in Figure 9. Based on the inside stack
diameters, port locations and type of sample (particulate), 16 traverse points
(8 per diameter) were used to collect a representative particulate sample. A
typical stack cross section and the actual traverse point locations for each
stack is provided in Appendixes C-F.

Prior to every sample run on each stack, cyclonic flow was
determined by using the Type S pitot tube and measuring the stack gas
rotational angle at each traverse point. Flow conditions were considered
acceptable when the arithmetic average of the rotational angles was 20 degrees
or less. A preliminary velocity pressure traverse was also accomplished at
this time.

A grab sample for Orsat analysis (measures oxygen and CO for
stack gas molecular weight determination) was taken during each sample run.
Orsat sampling and analysis equipment are shown in Figures 10 and 11. Flue
gas moisture content, needed for determination of flue gas molecular weight
determination, was obtained during particulate sampling.

12




TABLE 2: TEST CONDITIONS
TEST CONDITIONS

INCINERATOR RUN

START START CHARGE * AVG STACK STACK**

TIME TIME WE IGHT TEMPERATURE FLOWRATE
INCINERATOR # RUN # (MILITARY) (MILITARY) (1b) ( F) (dscfm) % C02 1 02
1 1 1330(9 NOV) 1347 523 554 1089 2.2 16.7
1 2 0900(8 NOV) 1100 518 994 2.6 18.2
1 3 1245 493 914 1.8 18.6
2 1 0900 0937 542 648 1007 3.1 17.0
2 2 1221 640 1024 2.5 17.7
2 3 1416 623 987 2.0 18.2
3 1 0800 0823 529 619 817 2.1 17.3
3 2 1000 627 803 2.5 17.5
3 3 1129 623 71 1.2 17.9
4 1 0930 1020 544 638 1165 3.4 15.6
4 2 1226 587 1105 2.4 15.2
4 3 1421 455 1213 1.6 16.3

* 1b = pounds
** dscfm = DRY STANDARD CUBIC FEET PER MINUTE

13




Figure 9. View of Sampling Ports and Platforms
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Particulate and HC1 samples were collected using the sampling
train shown in Figure 12. The train consisted of a button-hook probe nozzle,
heated stainless steel-lined probe, heated glass filter, impingers and a
pumping and metering device. The nozzle was sized prior to each sample so
that the gas stream could be sampled isokinetically. In other words, the
velocity at the nozzle tip was the same as the stack gas velocity at each
point sampled. Flue gas velocity pressure was measured at the nozzle tip
using a Type S pitot tube connected to a 10-inch inclined-vertical manometer.
Type K thermocouples were used to measure flue gas as well as sampling train
temperatures. The probe liner was heated to minimize moisture condensation.
The heated filter was used to collect particulates. The impinger train
(first, third and fourth impingers: modified Greenburg-Smith type, second
impinger: standard Greenburg-Smith design) was used as a condenser to collect
stack gas moisture and HC1. A modification to the condenser was made to
accomplish for the collection of HC1; the distilled water normally used in
the first two impingers was replaced with known quantities of 0.1 N sodium
carbonate to remove water from the gas sample as well as act as the collection
media for the HC1. The pumping and metering system was used to control and
monitor the sample gas flow rate. Equipment calibration data are found in
Appendix G.

Particulate samples were analyzed according to the methods
specified in Method 5. HCY samples were analyzed by ion chromatography.
Heavy metals were analyzed by first combining the filter and acetone wash for
each run, digesting the sample in an acid solution, and using atomic
absorption to determine each metal.

E. Results
1. Visible Emissions:

Plume opacity was observed and recorded by the Department of
Environmental Control on-site observer. Visible emissions from incinerator 4,
run 2 were greater than 20% and, therefore, failed to meet the applicable
state standards. Visible emissions from incinerators 1, 2 and 3 were
determined to have an opacity of less than 20% and, therefore, met the
applicable state standards.

2. Particulate emissions:

Front half or filterable particulate matter (material collected on
sampling train surfaces up to and including the filter) was determined for
compliance purposes. Condensable particulate matter (material collected in
the impingers) was not determined. Field data sheets are found in Appendixes
C-F and the resulting particulate emissions calculations are presented in
Appendix H. Table 3 provides the final particulate emissions test results.
A1l emissions results were corrected to 12% CO,. The average particulate
emissions determined for units 1, 2, 3 and 4 were 0.07, 0.10, 0.05 and 0.30
gr/dscf, respectively. Based on the state particulate emission standard of
0.2 gr/dscf, units 1, 2 and 3 meet the state standards. Unit 4 failed to meet
the emissions standard because of the high particulate emissions encountered
during run 2.
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TABLE 3: PARTICULATE EMISSION TEST RESULTS

EM ]SS ONS

STACK GAS CORRECTION TOTAL* CORRECTLD

-------------- FACTOR CATCH TC 123 €02

INCINERATOR # RUN # %C02 %02 (12%/%C02) (mg} (gr/dscf) (gr/asc!)
1 1 2.2 16.7 5.455 24.0 0.010 G.u6
2 2.6 18.2 4.615 47.1 0.021 0
3 1.8 18.6 6.657 17.6 0.008 C.o6
W o+
2 1 3.1 17.0 3.871 45.9 €.013 0.05
2 2.5 17.7 4.800 82.3 0.038 0.18
3 2.0 18.2 6.000 29.3 0.014 0.08
AW+ 10
3 1 2.1 17.3 5.714 15.7 0.006 0.03
2 2.5 17.5 4,800 22.4 0.009 0.04
3 1.2 17.9 10.000 19.1 0.008 0.08

AYG = 0.0%8

4 1 3.4 15.6 3.528 €1.4 0.027 0.10

2 2.4 15.2 5.000 305.5 0.145 0.73
3 1.6 16.3 7.500 24.7 0.010 0.08

------

AVG = 0.30

* mg = milligrams
=+ gr/dscf = grains per dry standard cubic foot
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TABLE 4: HYDROGCEN CHLORIDE EMISSION TEST RESTULTS

TOTAL MC1® SAMPLE®* STACK GAS*** EMISST ONGS e

COLLECTED YOL UME FLOW RATE  —cocoocccmoccooocancons

INCINERATOR # RUN # (ng) {dscf) {dscfm) (gr/dscf) (1b/hr)
1 1 14.7 35.9 1089 0.006 0.059
2 25.0 M.l 994 0.011 0.097
3 8.7 32.7 914 0.004 0.032

AYG = 0.007  0.063
2 1 47.0 53.7 1007 0.014 0.117
2 11.2 33.7 1021 0.005 0.045
3 6.0 32.9 987 0.003 0.024

AVG = 0.007  0.062
3 1 48.2 39.9 817 0.019 0.131
2 55.1 38.1 803 0.022 0.154
3 18.8 38.1 m 0.008 0.050

AG = 0016 0.1f2
4 1 26.8 34.6 1165 0.012 0.119
2 11.1 32.6 1105 0.005 0.050
3 3.0 36.8 1213 0.001 0.013

AVG = 0.006  0.061

* mg = milligrams

**  dscf = dry standard cubic foot

*++ dscfm = dry standard cubic feet per minute

*»+++ gr/dscf = grains per dry standard cubic foot
1b/hr = pounds per hour
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3. HC1 emissions:

At this time, there are no state standards for emissions of HC}.
Table 4 presents the final HC1 emissions test results. HC1 calculations are
found in Appenaix I.

4. Heavy metal emissions:

At this time, there are no State standards for emissions of those
metals for which we tested. Table 5 presents the final metals emissions test
results. An example of the heavy metal emissions calculations (zinc) is found
in Appendix J.

A11 calculations were made using the Environmental Protection
Agency publication entitled Source Test Calculation and Check Programs for
Hewlett-Packard 41 Calculators (EPA-340/1-85-013) and associated software
programs.

III. CONCLUSIONS AND RECOMMENDATIONS

Compliance testing results indicate that incinerators 1, 2 and 3 are in
compliance with applicable State visible and particulate emissions standards.
Incinerator 4 failed to meet State compliance standards with respect to both
visible and particulate emissions standards. This unit failed to meet
emissions standards only on test run 2. Runs 1 and 3 were below applicable

standards. . It is not known at this time what caused the high degree of plume
opacity and particulate emissions during this one test run; however, it

appears that a combustion malfunction might have occurred during the run such
as a malfunction of a supply air fan or cutback of the secondary burner. We
noted that the secondary burner did not shutdown completely because it could
be heard operating by the test team.

It is our opinion that a problem with incinerator 4's operation caused it
to fail the emission testing. Al1 operational components should be checked,
their operation verified, and the unit operated within manufacturer's
specifications. If the cause is corrected, a retest of this incinerator would
show the incinerator able to meet applicable limits.
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1. Test Team

Maj James Garrison, Chief, Air Quality Function Staff
Capt Paul Scott, Meteorologist

1Lt Charles Attebery, Consultant, Environmental Quality
SrA James Jarbeau, Industrial Hygiene Technician

USAFOEHL /ECQ
Brooks AFB TX 78235-5501

2. 0Offutt AFB on-site representatives

Capt Randall Boyce Ehrling Berquist Strategic
Hospital/SGPB
AV 271-6372/3714
COM (402)294-6372/3714

Ed Lueninghoener 55 CSG/DEEYV
Johnette Shockley 55 CSG/DEEV
Lynn Tungland 55 CSG/DEEV

AV 271-4087/7621
COM (402)294-4087/7621

SSgt Patrick McAlexander 544 TMS/TGOPWL
AV 271-3434/4404
COM (402)294-3434/4404

3. State of Nebraska on-site representative

David Meierhenry

Air Quality Division

Inspection and Compliance

Nebraska Department of Environmental Control
Box 94877

Lincoln NE 68509-4877

(402)471-~2186
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436:0552

STATE AIR LAWS

Chapter 9 CONTROLS FOR

TRANSFERRING, CONVEYING,

RAILCAR AND TRUCK LOADING AT

ROCK PROCESSING OPERATIONS IN
CASS COUNTY

00! By July 1. 1981, the owner or
operator of uny rock processiong operation
located 1n Cass County shall install, oper-
ale and maintain a system to reduce po-
tential emissions from conveying, transfer
operations, and railcar and truck loading
by 85 percent Compliance with this
Chapter ma, be demonstrated by the ap-
plication of a system of sprays. hoods,
enclosures. and/or filters deemed ade-
quate by the Director.

Chapter 10 FUEL BURNING

EQUIPMENT; PARTICULATE

FMISSIONS LIMITATIONS FOR
EXISTING SOURCES

001 No person shall cause or allow
particulate matter caused by the combus-
iton of fue! 1o be emitted from any stack
ar chimney inte the outdoor atmosphere in
excess of the hourly rate set forth in the
following table

Tots Hee' trnut i Millior Maximum Atlowable Emissions

Briusn Therme 1 rats Per of Paruculate Matier in
Hour Pounds per Mitlion Briush
Thermal LUmts
10 or iesc 060
1 000 or mure 012

002 The atiowable emission rate for
equipment having immediate heat input
between 10 (i0% BTU and 10.000 (10%)
BTU may be determined by the formula:

A= 1.026
233

A = The allowable emission rate in
Lb/Hr;10¢ BTU
I = The total heat inputin 10* BTU/Hr

003 For the purpose of these regula-
tions. the heat input shall be the aggregate
heat content of ali fuels whose products of
combustion pass through a stack, or the
equipment manufacturer’s or designer’s
guaranteed maximum input, whichever is
greater. The total heat input of all fuel
burning units at a plant or on a premises
shall be used for determining the maxi-
mum allowable amount of particulate
matter which 1ay be emitted.

Chapter 1] INCINERATORS;
EMISSION STANDARDS

00! These regulations shall apply to all
exising incinerators used for refuse dis-
posal or for the processing of salvagcable
matenals except refuse incinerators locai-
ed on residenuial premises containing five
or less dwelling units and used exclusively
for the disposal of waste originating on
said premises.

002 No person shall cause or permit
emissions of particulate matter to be dis-
charged into the outdoor atmosphere:

00201 From any incinerator with &
waste burning capacity less than 2,000
pounds per hour, to exceed 0.2 grains of
particulate matter per standard dry cubic
foot of exhaust gas, correcied to twelve
percent (12%) carbon dioxide.

00202 From any incinerator with a
waste burning capacity equal to or in ex-
cess of 2,000 pounds per hour, to exceed
0.1 grains of particulate matter per stan-
dard dry cubic foot of exhaust gas, cor-
rected to twelve percent (12%) carbon
dioxide. In correcting the grain loading to
twelve percent (12%) carbon dioxide, the
exhaust gases contributed by the burning
of a liquid or gaseous fuel shall be
excluded.

003 The burning capacity of an inciner-
ator shall be the manufacturer’s or design-
er’s guaranteed maxirium rate or such
other rate as may be determined by the
Director in accordance with good engi-
neering practice.

004 Waste burned during performance
testing required by Chapter 21 shall be
representative of the waste normally gen-
erated by the affected facility and shall be
charged at a rate equal to the burning
capacity of the incinerator. Copies of any
additional operational data recorded dur-
ing the test shall be submitted to the
Department together with the completed
test report forms.

HAZARDOUS AIR
EMISSION

Chapter 12
POLLUTANTS:
STANDARDS

00! Not withstanding any other provi-
sions of these regulations, the “National
Emissions Standards for Hazardous Air
Pollutants™, published at 40 CFR Sections
61.01-61.18, 61.30-61.71, 61.110-61.112,
61.140-61.247 for beryllium, beryllium
rocket motor firing, mercury, vinyl chlo-
ride, equipment leaks (fugitive emission
sources) of benzene, asbestos, and equip-
ment leaks (fugitive emission sources) of
hazardous volatile air pollutants, respec-

Environment Reporter

uvely, effective July 1, 1985, as amended
at S0 Fed. Reg. 46290 (November 7,
1985), arc hereby adopted and incorporat-
ed into these regulations. Appendices A,
B. and C of 40 CFR Part 6] are also
adopted and incorporated into these
regulations

Chapter 13 — SULFUR COMPOUND
EMISSIONS; EMISSION STANDARDS

00/ No person shall allow sulfur oxides
to be emitted from any existing fossil fuel
burning equipment in excess of two and
one half (2.5) pounds per mitlion BTU
input. maximum 2-hour average.

002 For the purpose of these regula-
tions, the heat input shall be the aggregate
heat content of all fuels whose products of
combustion pass through a stack, or the
equipment manufacturer’s or designer’s
guaranteed maximum input, whichever is
greater. The total heat input of all fuel
burning units at a plant or on a premises
shall be used for determining the manxi-
mum allowabie amount of sulfur dioxide
which may be emitted.

003 No person shall cause or allow
sulfur oxides to be emitted from any exist-
ing equipment, other than fue! burning
equipment, in excess of the following
limits:

003.0/ During any consecutive 12-
month period. sulfur oxides in excess of
the amount emitted during the 1971 calen-

dar year.
003.02 During any 24-hour period. sul-
fur oxides exceading the maximum

amount emitied during any consecutive
24-hour period during the 1971 calendar
year.

003.03 Nothing in sections 003.01 and
003.02 of this Chapter shall be construed
to allow sources to conduct operations not
in accordance with Chapters 4 and 6.

003.04 Nothing in 003.01, 003.02 or
003.03 of this Chapter shall be interpreted
to allow any source to operate in violation
of emergency reduction plans pursuant to
Chapter 25.

003.05 If emission data for sulfur diox-
ide for the 1971 calendar year is not avail-
able, estimates of emissions shall be made
based on materials processed or produced
and appropriate emission factors devel-
oped by the U.S. Environmental Protec-
tion Agency.

Chapter 14 — NITROGEN OXIDES

(CALCULATED AS NITROGEN

DIOXIDE); EMISSIONS STANDARDS

FOR EXISTING STATIONARY
SOURCES

001 Nitric Acid Manufacturing — No
owner or operator of an installation pro-
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ducing nitric acid either as an end product
or for use in intermediate steps in produc-
tion of other products will exceed the fol-
lowing limitations on the emission of ox-
ides of nitrogen (calculated as nitrogen
dioxide):

001.01 5.5 pounds per ton of 100 per-
cent nitric acid produced. or

001.02 A concentration of nitrogen
dioxide equivalent to 400 parts per million
(p.p.m.) by volume., whichever is more
stringent.

Cbapter 15 — OPEN FIRES,
PROHIBITED; EXCEPTIONS

00! No person shall cause or allow any
open fires.

002 Exceptions

002.01 Fires set solely for recreational
purposes or for outdoor cooking of food for
human consumption on other than com-
mercial premises and no nuisance or haz-
ard is created.

002.02 Fires set for the purpose of train-
ing public and industrial fire fighting
personnel.

002.03 Fires set in the operation of
smokeless flare stacks for the combustion
of waste gases, provided they meet the
requirements of Chapter 17, Visible Emis-
-.ons for Stationary Sources.

002.04 Fires set in an agricultural oper-
ation where no nuisance or traffic hazard
is created. For the purpose of this regula-
tion, “fires set in an agricultural oper-
ation” shall mean:

002.044 The burning of any trees or
vegetation indigenous to the property of
the owner or person in lawful possession of
the land: and

002.048 The burning of any agricultur-
ally related material potentially hazardous
and where disposal by burning is recom-
mended by the manufacturer. Such mate-
rials must have been used on the owner's
property or person in legal possession of
the said property.

002.05 Unless prohibited by local ordi-
nances, fires set 10 destroy household re-
fuse on residential premises containing ten
or less dwelling units, by individuals resid-
ing on the premises and no nuisance or
traffic hazard is created.

002.06 For the purpose of plant and
wildlife and parks management, provided
such burning is conducted by the Nebras-
ka Game Commission, the United States

3-9-84

Forest Service, or the University of
Nebraska.

002.07 Unless prohibited by loca) ordi-
nances or regulations, fires set with the

.written permission of the Director:

002.07A For the purpose of destroying
dangerous materials, discased trees, or
abatement of a fire hazard.

002.07B For the purpose of land clear-
ing for roads or other construction
activity.

002.07C For the purpose of destroying
wood and trees at community land dispos-
al sites, in which case such burning must
be distinctly separate from the disposal
area for non-burnables.

002.08 Permits for open fires as speci-
fied in this regulation will be granted only
if there is no other practical means of
disposal. Any burning of materials not
specified in the burning permit will result
in immediate withdrawal of the permit

Chapter 16 — RESPONSIBILITY;
DEFINED

001 It shall be prima facie evidence that
the person who owns or controls property
on which burning occurs has caused or
permitted said open burning.

Chapter 17 — VISIBLE EMISSIONS;
PROHIBITED (EXCEPTIONS DUE TO
BREAKDOWNS OR SCHEDULED
MAINTENANCE: SEE CHAPTER 22)

00! No person shall cause or allow
emissions, except steam, from any existing
source, which are of a shade or density
equal to or darker than that designated as
No. ) on the Ringelmann Chart, or equiv-
alent opacity of twenty percent (20%).

002 Exceptions:

002.0] No person shall cause or allow
emissions from any existing teepee waste
wood burner which are of a shade or
density equal to or darker than that desig-
nated as No. 2 on the Ringelmann Chart,
or equivalent opacity of forty percent
(40%).

002.02 No person shall cause or allow
emissions from any existing alfalfa dehy-
dration plant dryer which are of a shade,
density or opacity greater than thirty per-
cent (30%).

002.03 This rule shall not be applied to
food processing ovens in Dodge County
until April 30, 1981.

30

003 All new sources shall comply with
section 001 of this Chapter unless a New
Source Performance Swandard applies as
specified in Chapter 6.

Chapter 18 — DUST; DUTY TO
PREVENT ESCAPE OF

00/ Handling. Transportation, Storing.
No person may cause or permit the han-
dling. transporting or storage of any mate-
rial in a manner which may allow particu-
late matter to become airborne in such
quantities and concentrations that it re-
mains visible in the ambient air beyond
the premises where it originates.

002 Construction, Use. Repair, Demoti-
tion. No person may cause or permit a
building or its appurtenances or a road, or
a driveway, or an open area to be con-
structed, used, repaired or demolished
without applving all such reasonable mea-
sures as may be required to prevent parti-
culate matter from becoming airborne so
that it remains visible bevond the premises
where it originates. The Director may re-
quire such reasonable measures as may be
necessary to prevenl particulale matter
from becoming airborne, including but not
limited to paving or frequent cleaning of
roads, driveways and parking lots; applica-
tion of dust-free surfaces; application of
water; and the planting and maintenance
of vegetative ground cover.

Chapter 19 — COMPLIANCE; TIME
SCHEDULE FOR

001 Except as otherwise noted in specif-
ic emission control regulations, compli-
ance to these regulations shall be accord-
ing to the following schedule:

001.01 All new or modified installations
that required approval under the provi-
sions of Chapter 6 shall be in compliance
with all applicable emission control regu-
lations at start-up any time after the effec-
tive date of the applicable emission cantrol
regulation. Provided, however, such instal-
lation may, at the request of the operator
and under conditions approved by the De-
partment, be operated for such specified
time periods as are required to make nec-
essary adjustments on the equipment.
Compliance must be demonstrated in con-
formance with Chapter 2.

001.02 Al existing installations and
open burning operations subject to Chap-
ter 4, 004 shall be in compliance with

Published by THE BUREAU OF NATIONAL AFFAIRS INC . Washingiu. . D.C. 20037
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Incinerator 1 Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack ID: #/ Stack diameter at ports: Zfle (ft)

Distance A (ft) (duct diameters) °~ 2

Recommended number of traverse points as determined by

distance A: 8

Distance B (ft) (duct diameters) 2 7

Recommended number of traverse points as determined by

distance B: 12

Number of traverse points used: /‘

X

-
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STACK TRAVERSE POINT LOCATIONS

STACK DIAMETERS(inches)

Stack &1 = 17.0
Stack #2 = 16.5
Stack #3 = 13.4

Stack #4 = 18.3

STACK #

POINT NUMBER
1 0
2 1
3 3.
4 5.
5 11.
6 13
7 15.
8 16.

DISTANCE FROM WALL(inches)

LD 82

.5 0.5 0
.17 1.7 1
3 3.2 2
5 5.3 4
5 11.2 9.
.7 13.3 10.
2 14.8 12
5 16.0 12
34
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE DATE ]’nu- . WMBER
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R ] e oD T
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>y - ‘ - 1 . MK Sas Wi aN
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o , -~
Heail p itee /e¢ (‘ (é~ .0, ’\ -~ 73
IR -»‘— - —— — ——— T e e~
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|
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|
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A - . ) y— — -
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

CrRIFCTT

OATE

ENOV ES

RUN NUMBER

2

BU'LDING NUMBER

RoDE

SOURCE NUMBER

INCINERHTDR H |/

PARTICULATES

ITEM

FINAL WEIGHT
(gm)

INITIAL WEIGHT
(&o)

W IGHT PARTICLES
(gm)

FILTER NUMBER

3, 315

0. 2835

3.4 315

ACETONE WASHINGS (Probe, Front

Halt Filter)

998243

95, 88687

$.¢15¢

BACK HALF (if needed)

=

Total Weight of Particulates Collected

¢.347) -

WATER

ITEM

FINAL WEIGKT
(gm)

INITIAL WEIGHT
(gm)

WEIGHT WATER
(ém)

IMPINGER 1 (H20)

402,

0.4

X

IMPINGER 2 (H20)

T

208,

2od . F

IMPINGER 3 (Dry)

[

2

8.
/.4

IMPINGER 4 (Silica Gel)

<09 2~

200, d

7.2

14

Total Weight of Water Coliected

2—0‘2 -

11, GASES (Dery)
ITEM ANAl‘..YS'S ANAZLYS'S ANAL3Y5|S ANAkYSIS AVERAGE
VoL % €Oy
2.4 2.0 2.¢ 24
Yy
VoL % O, .
/8.2 (8.4 | (8.2 (£.2

voL % CO

VoL % Ny

Vel X N2 = (100% . X CO5 . % 03 - X CO)

AMD £28%, 651

REPLACES OEHL 20, MAY 78, WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

DATE

RUN NUMBER

32

0/5/':(/) 7 7

ENor B8

BUILDING NUMBER

B D

SOURCE NUMBER

JNC INERIMHER, L[

B PARTICULATES
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
(o) (o) (om)

FILTER NUMBER

@.297¢

0.2895

Q6875

Hall Filter)

ACETONE WASHINGS (Probe, Front

795 3917

753816

0.0

BACK HALF (if needed)

Total Weight of Particulates Collected

Q.1 -

WATER
"TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(o) (o) (gm)

IMPINGER § (H20)

Jod

200

d.g

IMPINGER 2 (H20)
R

204

2c0O

4.

IMPINGER 3 (Dry)

|.©

O

[ &

IMPINGER 4 (Silica Gel)

209.%

o O

8.3

Totol Welght of Water Collected

7 02 o

1. GASES (Dry)
TEM uu:.vsus Am\z\.vsw ANALYSIS ANA:.VSlS AVERAGE
vOL % €O, 7
[, . , X

voL ~ °F ? !

/ 7 4 7 /gcé
VoL % COo
VOL % Ny

Vel % Nz x (100% . % CO3 . % 03 - % CO)

AMD [omN. 51

REPLACES OEHL 20, MAY 78, WHICH 1S OBSOLETE.,
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PRELIMINARY SURYEY DATA SHEET NO. 1

(Stack Geometry)

BASE

CLeTT 783

PLANT

ARL-DG D

DATE
S NEV S

SAMPLING TEAM

SOQURCE TYPE AND MAKE

SihvRI LECO Ry

gt nsfr 7T

SOURCE NUMBER

TNSIDE STACK DIAMETER 7 7

[

#/ Z*/‘S ’("~S = Inches

RELATED CAPACITY TYPE FUEL
1ol
co &t f2g kg ar-
[DISTANCE FROM OUTSIDE OF NIPPLE TO INSIDE DIAMETER o
——
A,/' 5 Inches

 NUMBER OF TRAVERSES NUMBER OF FOINTS/TRAVERSE

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

poinT PERCENT OF D eIoE WAL TOF NIRPLE TO SAMPLING POINT
(Inches) (Inches)
/ $.0
2 63
3 78
¢ )0 C
< )6 D
¢ (%2
7 9. 71
s 21.0
OEHL 'onv 15 Al
" S e ] .




PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

BASE

CFFOTT

DATE

E NCcY TF

SOTCER UMD 2R~
INC | N ERrIFTOR HE [

INSIDE STACK DIAMETER

17

Inches

STAT‘ON% L/

In Hg

[ STACK STATIC PRESSURE
— O

In H20

SAMPLING TEAM

TRAYERSE POINT NUMBER

VELOCITY HEAD, Vp IN HX

L’)’CLOHC W O

STACK TEMPERATURE (OF)

. 0S

Y

Y470

,05’

Y50

. 0L

Seo

~< W0 o [~

.09

sos”

[V

/0

Sos

.10

So06

g9

SO0

N Y ERE 0N

ps”

7
S
o/
o
2
2
"y

Y95

2P 0.07Y

E - 495

,c‘,%: Z.[

Nozzef D= 0457

AVERAGE

OEHL FORM

Balolalt | S

16

42




NOZZLE CALIBRATION DATA FORM

/7
Date g Nt 5y Calibrated by G RUSTN
Nozzle Nozzle Diameter® b c
identification D,, D,, D,, AD, Dav
number mm (}n.) mm %in.) mm ?in.) mm (in.) 9

S 03761, 39710. 375] 0.002 1.37¢

where:
aDl 23 = three different nozzles diameters, mm (in.); each
rersy diameter must be within (0.025 mm) 0.001 in.
b AD = maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 in.
c _
Davg = average of Dl' D2, and D3.

Quality Assurance Handbook M5-2.6

43




(This page left blank)

44




APPENDIX D

Incinerator 2 Field Data

45
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack 1D: # 2 stack diameter at ports: [. 36 (ft)
Distance A (ft) (duct diameters) >2

Recommended number of traverse points as determined by

distance A: 8

Distance B (ft) (duct diameters) 7 7

Recommended number of traverse points as determined by

distance B: /2

Number of traverse points used: /6

Py S

P Y YD -t
~-——v v—

47




POINT NUMBER

STACK TRAVERSE POINT LOCATIONS

1
2

STACK DIAMETERS(inches)

Stack 1 = 17.0
Stack #2 = 16.5
Stack #3 = 13.4

Stack #4 = 18.3

STACK #

41

11.
13.
15.
16.

48

DISTANCE FROM WALL(inches)

$2

0.

11.
13.
14.

16.

5

10.
12,
12.

43

.5

12.
14.
16.

17,

44
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BaAsSE

MY SISy

DATE

y~ve v FE

RUN NUMBER

[

BUILTING NUMBER

e pGE D

SOURCE NUMBER >
Srbvied, /iFLLS’»//fli'/ IILC Iy Fall E0

2

PARTICULATES

ITEM

FINAL WEIGHT
(gm)

INITIAL WEIGHT
(gm)

WEIGHT PARTICLES
(gm)

FILTER NUMBER

b—— —

L. D57

O 2758

¢3¢ |

ACETONE WASHINGS (Probe, Front

Halt Filter)

[C5. 2717

/¢4 255¢,

@.¢159

BACK HALF (if needed)

Total Weight of Particulates Coilected

& 0deG v

WATER

ITEM

FINAL WEIGHT

INITIAL WEIGHT

WEIGHT WATER

(gm) (gm) (gm)
IMPINGER 1 (H20) 02/17[ 0 2 OO /</
_ IMPINGER 2 (H20) ZO o 200 C)

IMPINGER 3 (Dey)

5.0

0

5.0

IMPINGER 4 (Silica Gel)

218.9

pReloNe

(Y. 9

Total Weight of Water Collected

ST

1. GASES (Dey)
TEM ANA:.YSIS ANAZLYSIS ANAL;SIS ANA‘LYS'S AVERAGE
‘oL % coy 72 5. O 5 0 ’
5 3 3. 2
) -
v)L".Oz / ?‘
e, / 7. 0 /7.0 /O
vouL % CO
VoL % Ny

Vol % Ny = (100% - % €O, . % 02 - % CO)

o
v
m¢
or
P

+ 651

REPLACES OEHL 20, MAY 78, NHICH V'S‘OB.S.OLETAE,
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

CRFOTT

DATE

U ~NoVIS

RUN NUMBER

2

BUILOING NUMBER

Re-L& D

SOURCE NUMBER
S/l L B RIECOATRY IN CIY AR HE

=~ 2

PARTICULATES

ITEM

FINAL WEIGHT
(gmn)

INITIAL WEIGHT
(gm)

WEIGHT PARTICLES
(om)

FILTER NUMBER

L 28 1E

0. 28277

SN

~

Halt Filter)

AZETONE WASHINGS (Probe, Front

99.4972¢

99 4¢3z

@508
Gg(d

N

BACK HALF (if needed)

Total Weight of Particulotes Collecred

WATER

ITEM

FINAL WEIGHKHT
(gm)

INITIAL WEIGHT
(om)

WEIGHT WATER
(gm)

IMPINGER { (H20)

206

200

G

IMPINGER 2 (H20)

208

200

IMPINGER 3 (Dry)

5.5

o

Y
7.5

IMPINGER 4 (Sllica Gel)

210,0

2.00.0

2

Total Weight of Water Collected

1. GASES (Dry)
TEM ANA:..YSIS ANAZLYSIS ANALYSIS ANAk"S‘S AVERAGE
VﬁL".COz (9! é’ y L_/ .;) L# .? g
’ ’ - —-—
VoL % Oy / 7 /? :j /-7 ’? / 7— 7‘
‘ é) ] ¢ '
vou = CO
vCouL % Nz

Vel % N3 = (100% - % CO3 . % O3 . % CO)

AMD £28%, 651

REPLACES OEHI. 20, MAY 78, WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

“BASE DATE RUN NUMBER
O EROTT Y NOVST 3
B8U ' LDING NUMBER SOURCE NUMBER N
1. PARTICULATES
T FINAL WEIGKT INITIAL WEIGHT WEIGHY PARTICLES
ITEM (em) (ém) (o)

“ LTER NUMBER

$.298( | 02836 | BdLlsg

ACETONE WASHINGS (Probe, Front
Halt Filter)

99.64(5 | 99.¢272. | b.¢143

BACK HALF (If needed)

Total Weight of Particulates Collected (b @2_&] 5 ém

1. WATER
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(em) (9m) (gm)

MPINGER 1 (H20)

1= 200 /<

IMPINGER 2 (H20)

S04 200 |

IMFINGER 23 (Dry)

3 @) 3

{MPINGER 4 (S{lica Gel)

P08 % 200 6 £.3

O .
Total Weight of Water Collected 2 7 ’ 3 on
i, GASES (Dry)
ANALYS!S ANALYSIS ANALYSIS ANALYSIS AVERAGE
ITEM 1 2 3 4

JIL % €O, -;) 0
’

. O o/ =, O

vou - o, /(?’ b

/22 8 /82

voL % CO

VOL % Ny

Vel

% Np = (100% - 8 CO3. % 07-% CO)

AMD [28M, 651 REPLACES OEHL 20, MAY 78, WHICH IS oasogl::TE.
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PRELIMINARY SURVEY DATA SHEET NO. 1}

(Stack Geometry)

BASE PLANT
OFFC T BLDGE D
DATE SAMPLING TEAM B |

UnC, FTT

QEHL //;(C\ '.\\r Q\AA\'\\
[

SOURCE TYPE AN> MAKE

S vAERY Ry /M2 A7T

#Z_

SOURCE NUMBER

TNSTOE STACK DIAMETER

375

| NUMBER OF TRAVERSES

> h
“= l b , 5 Inches
RELATED CAPACIT ¥ TVPE FUEL
{ N vy - -
G’ODtb3/2‘/A/, LS
DISTANCE FROM OUTSIOE JF NIPPLE TO INSIDE DIAMETER U
Inches

NUMBER OF POINT3/TRAVERSE

g

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

PERCENT OF DISTANCE FROM TOTAL DISTANCE FROM OUTSIDE
POINT OIAMETER INSIDE WALL OF NIPPLE TO SAMPLING POINT
(Inches) (Inches)
,r 4 3
2 <9
3 6.9
o 7.1
- =
6 1721
) 5.5
g 191
55

APR 78

P)

\\OEHL FEAM |5




r
PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)
BASL DATE
oY T Hpro’ 87
BorCcR NOMBER

SV RRL REGNVARY INCIINRRWTR H Z

INSIDE. STACK DIAMETER
<
- Inches

ST ATION PRESSURE

294.37¢ o Hg

STACA STATIC PRESSURE
™ 4 Z,’L_ In H20

SAMPLING TEAM

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H20 LN %og, STACK TEMPERATURE (OF)
1 b2 l 515
2 3 | 594
3 4 \ Lo o
4 A3 | b
5 Al & 625
) 14¢ 4 L3¢
7 AUg i 438
g A4 y L3§
e = 2.°
.
| ?/{cjxj
S /l 003 =3
| 2.0, =10
- M- 292
P42 ¢
‘Iz AR &:=.9069
OEHL [2%%, 16 56




Date Y auvis

NOZZLE CALIBRATION DATA FORM

Calibrated by G722/ Séas

Nozzle Nozzle Diameter® b c
identification D,, D,, D,, AD, Dav
number mm (}n.) mm %in.) mm ?in.) mm (in.) 9
5 ,50p | soz | sor | .col | .5el
- |
S I77 317 395 | oo |-306
i
| |
|
|
i | |
where:
aDl 53 = three different nozzles diameters, mm (in.); each
rersy diameter must be within (0.025 mm) 0.001 in.
b AD = maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 1in.
c -
Davg = average of Dl’ D2, and Dy

Quality Assurance Handbook M5-2.6
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APPENDIX E

Incinerator 3 Field Data

59
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack ID: 7 3 Stack diameter at ports: [./i2 (ft)

Distance A (ft) (duct diameters) 72

Recommended number of traverse points as determined by

distance A: 8

Distance B (ft) (duct diameters) 2> 7

Recommended number of traverse points as determined by'

distance B: (2

Number of traverse points used: /&

61




POINT NUMBER

STACK TRAVERSE POINT LOCATIONS

1

(=>]

STACK DIAMETERS(inches)

Stack #1 = 17.0
Stack %2 = 16.5
Stack #3 = 13.4
Stack #4 = 18.3

STACK #

$1

11.
13.
15.

16.

62

DISTANCE FROM WALL(inches)

$2

0.5

11.2
13.3
14.8

16.0

10.
12.

12.

$3

.5

12,
14.
16.

17.

$4
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BA>C DATE RUN MUMBER
- T — C,-" / 1 - (’
’ - , 7 i ~ ! s
CFCLTT T Noo ot )
S UTL " inu NOMBER SOURCZ NUMBER *
SAPA TN
j)) Ny D TN & 5
1. Al PARTICULATES
~
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT PARTICLES
f om) (e (o)

F LTER NUMBER

(2892 | & 2858 o5
rase. Fron G2,182¢ 1 921717 | ¢ ¢ 13

BACK HALF (If needed)

Yotal Weight of Purticulates Collected (ZS (.Z l 6 7
PR VAR N &m

I. WATER
I TEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(em) (@n) (am)

IMPINGER 1 (H20)

267 . ¢ 20 &, & 2.

IMFINGER 2 (H20) /,7/1_/ gé . CC(/: (/( /ér/s/l(
A e e . £

IMPINGER 3 D) / ,

|7 c /.

IMPINGER 4 (Slilca Gel)

/ - W NIIA ~ 'y
2l 7 O ¢ s
: . Total Weight of Warer Collected 7
. GASES (Dry)
iTEM ANA:.VSIS ANAzLYsls ANAL3Y5|S ANAkYSlS AVERAGE

2 2. 2| 2 ¢ a2

4
7.5 1 175 /7.4 173

vCeL = CD
Voo "2
—_— i
Vol % Np = (100% - $CO3- %07 -%CO)
OEHL [o"™ 20 64

MAY 768
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASH

CESTT

DATE

Y e

RUN NUMBER

Z.

BUILTNG NUMBER

SOURCE NUMBER

5 i/
Bl S D INCIN 23
i. PARTICULATES
ITEM FINAL WEIGHT INITIAL WEIGHT WELGHT PARTICLES

{gm)

(8m)

(om)

FILTER NUMBER

& 2989

O, 2559

G )29

ACETONE WASHINGS (Probe, Front

tHait Fiiter)

78.7297

98 73.4Y

© pE95

BACK HALF (If needed)

Totol Weight of Particulates Collected

¢ 7224

WATER

ITEM

FINAL WEIGHT
(m)

INITIAL WEIGHT
(om)

WEIGHT WATER
(am)

IMPINGER | (H20)

202 M

26 ¢

Z-¢

IMPINGER 2 (H20)

208 oS

IMPINGER 3 (Dry)

ey

Z¢(2
D

IMPINGER 4 (S{fica Gol)

RO, 6

200

Total Welght of Water Collected

1" GASES (Dry)
TEM ANA:.YSIS ANAszsts ANALYSIS ANA:.YSlS AVERAGE
VoL % CO, 2
b - , 2.5
VoL % 0, / 7 / 4 7
/ 7/ / rd é /7’\5
vOL =, CO
vOL = NZ
Yol % Np = (100% . % C0;.%037.%CO)
FORM
OEHL MAY 78 20 65
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

l~ /'”.I’TLL_/ T‘j’*'

OATE

& povSY

RUN NUMBER

3

BUILT NG NUMBER

BODE D

SOURCE NUMBER

Sy CoN B S

PARTICULATES

ITEM

FINAL WEIGHT
(@m) -

INITIAL WEIGHT
(gm)

WEIGHT PARTICLES
(gar)

FILTER NUMBER

o 2536

Gl (o

ACETONE WASHINGS (Probe, Front

Hel Fllter)

97555 ¢

o, 0BS

AACK HALF (if needed)

Total Weight of Particulates Coilected

O @l -

WATER

ITEM

FINAL WEIGHT
(em)

INITIAL WEIGHT
(gm)

WEIGHT WATER
(gm)

IMPINGER 1 (H20)

206 o

20 o

e &

IMPINGER 2 (H20)

)6 S

200

/0@

IMPINGER 3 (Dry)

# ) L

O

[.¢

IMPINGER 4 (Silica Gal)

200

[0, U

20,4,
d

Total Weight of Water Collected

27,4 -

iti. GASES (Dey)
ITEM ANA:.VSIS ANAZLYSIS ANALYSIS ANA:-YS|S AVERAGE
VoL % €O, 3 , ‘:7 : 2
I ’ 7 e [ r //
JOL % Oy '7 X {7 (»7 /g’ w
’ ‘ - l 7’ q

voL % CO

VOuL % Ny

Vol % Ng = (100% - % CO5 . % 03 - % CO)

OEHL Fom™ 20

MAY 78
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PRELIMINARY SURYEY DATA SHEET NO. 1

(Stack Geometry)

BASE PLANT
OFIFCTTT RLDG |-
DATE SAMPLING TEAM

é/ NV S Y

SOURCE TYPE ANO MARE

S VER (LR kR INEINERIHER

SOURCE NUMBER

# 3

TNSTOE STACK DIAMETER

[3.3¢

2

Inches
RELATED CAPACIT Y YPE FUEL
~ oo (/24 s Y=
DISTANCE FROM OUTSIDE 8F NIPPLE TO INSIDE DIAMETER v
. ‘_‘
‘-// J Inches
NUMBER OF TRAVERSES NUMBER OF POINTS/TRAVERSE

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

ey | ek T M S s
rInchea) (Inches)
| 9. ¢
4
A 5.9
34 L
9 5.4
g 13- (>
A 9.3
7 16.9
& 7.4
OEHL F9FM 15 * 69
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r—
PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)
BASE DATE
CRREVTT SN~
Ot CRMuMBER
qnCOaN . S
INC'OF sTACK DIAMETER
Inches
S ¥37 /0N PRESSURE
2?/ 7OQ In Hg
STACK STATIC PRESSURE
-— . In H20 .
SAMPLING TEAM B
PEHL /L CR
L_j_R:,VERSE POINT NUMBER VELOCITY HEAD, Vp IN H:(l 7ch¢ﬁr°Q STACK TEMi’fR:\TURE (OF)
\ NN, 5 254 ¢
- 7 A2 S LS
: 14 & (7
1 Lo & C38
Y IS¢ v (25
I 59 4 (5
7 A2¢ al LU
IR Y3 Z L] -
-
’ r——
(Y i}.
\\ ’.‘f AVERAGE

70




NOZZLE CALIBRATION DATA FORM

e ) ?’?
Date 7 Nev Calibrated by (Z#2u00%N
Nozzle Nozzle Diameter® b c
identification D,, D,, D,, aAD, Dav
number mm (1n.) mm %in.) mm ?1n.) mm (in.) g
2 0.377 (03251 0377 0 oz e 37
where:
aD1 23 = three different nozzles diameters, mm (in:); each
ren diameter must be within (0.025 mm) 0.001 in.
b AD = maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 1in.
¢ D = average of D D and D
avg 1" 72’ 3°

Quality Assurance Handbook M5-2.6
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APPENDIX F

Incinerator 4 Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack 1ID: #"f Stack diameter at ports: /-52 (ft)
Distance A (ft) (duct diameters) >2

Recommended number of traverse points as determined by

distance A: 8

Distance B (ft) (duct diameters) >7

Recommended number of traverse points as determined by'

distance B: /2

Number of traverse points used: /6

8.75”"

18.25"

75




POINT NUMBER

STACK TRAVERSE POINT LOCATIONS

1

2

STACK DIAMETERS(inches)

Stack #1
Stack #2
Stack #3

Stack #4

1l

17.0

16.

13.

18,

5
4

3

STACK #

$#1

11.5
13.7
15.2

16.5

76

DISTANCE FROM WALL(inches)

$2 #3
0.5 0.5
1.7 1.4
3.2 2.6
5.5 4.3

11.2 9.1
13.3 10.8
14.8 12.0
16.0 12.9

#4

12.4
14.8
16.4

17.7




e AVWN fP)

Bl wuos H3O

a7
s B IS Y
SR Y Y SN R 1 A 01 % BN €720 S A X 90 L] O 297 20 1004 2 0 AR V/o0id IO N
- = .QA
- AN A " P J ] _
25 | hbp( G 5 AAREZTMNY DN s by X | P S <K )i
bz | Ll L5 Ad N L Swwﬁ Loyl Ll- Www H\
IS 19 pt 12072 ) AL Y Cel I 5 T
/A - A R A1) L7 | O W | S
Sk G b /5 ‘ 26 P | D LD \Ck mr»mu 4 mﬂ\ M
LTS A i 171 o SO ) 1) 5/ S . . 3
Srl 15 g | Ly g0 o1 ¢ C _
L/ L2 | 75 \m\m 1m~ ) mv_% N\Jo v_N- Q
|
AR SR, S T * T
B e e e e e e
—Z2.G A< Ing 7 . Y. N PP \nF\ 7= LT 2
= L TNJN\ m&h LS ca’) %;9_.« \.\v.\ S (- WMPNN T
/= 1 9¢7 1 7S /A LR sor Q\NN\ ¢ - 4 w“ 3
B . Zy y&53 I &W 1AM SPl & e \M w - £
e e
21/ 7 \ ( .0 \VL.\ . A d 72, _ 7
I WA Y F/ SR BT .S i £ I I T 15N A o4
‘de) (do) (10} A.xov (d0) () ™) [TOR4 (da) (84n) , F.v J §IEWAN ~
“WIL ER N (1) ANNTIOA REELE] o«w: (S1) tdo o s N10G
Loaio >l i i - A Tdnvs a9 ALIDOT3A U—k%hwt.d ONIdNYS ASHIAVYHL
MIONIdNI ER P dW3 1 93 LIN SYO Sv9 3014140 dWIL MOV LS PR
N B Ty pof N -
PAINCILDYHI SYO ANO
f15°9 -
Syans = oL AN
el Ny , NM\ \% M . COl HIAWN X08 HILINW
- ) »«J|\. u vayy uJNNOIQJ rTf WSV,J(AQ v: ¥ ) JT Q
| T\W\N \&hlh,. , NM\(...ﬂ\ “@V‘& V\lb\xl\.ﬁw e H iEwWN vMu AdWYS
e T A s VG YRR
b @.ﬂl&. . f ; | _ 3sy
N1 LAS M3 IH 3808 1! Y - - ;
o mﬂ \N E N [ 0 ,X\: ) L\r Wa o N« 4M\ INY g
Lo -
. L5838 NOLLYLS ) e = L . _3a¥O]
o |4w:\.« R N fww w\ T\W Q\Z\N ﬁ’ \h AN NN
IWIL INIIEONY SNOi1ynba NQILIS S9QUI HOYIS 4Q DL YWIHIS | ¥ 38W
L33HS YLVA ONINDWYS 3LVINDILYVd \m‘m@%{




AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

CIFFUTT

OATE

TNy TS

RUN NUMBER

/

BUILDI'NG NUMBER

15 (-

SOURCE NUMBER

INCIN EHE ‘7‘

PARTICULATES

ITEM

FINAL WEIGHT
{grv)

INITIAL WEIGHT
(gm)

WEIGCHT PARTICLES
(gm:

=

TILTER NUMBER

C. 326 ¢

@ 29¢(

0.4 35

Heatlf Fllter)

AZETCONE WASHINGS (Probe, Front

98,2814

a¢ 2554

@ p20¢

DACK HALF (if needed)

Total Weight of Particulates Collected

¢ ¢ed

WATER

ITEM

FINAL VVEIGHT
(gn)

INITIAL WEIGHT
(gm)

WEIGHT WATER
(gm)

MPINGER 1 (H20)

Al 4

200 0

—

MPINGER 2 (H20)

L e

200,

/Ld___1

A0

IMPINGER 1 (Dry)

‘J o
f.5

%

-
)
o

MPINGER 4 (Silica Gel)

ACE. ¢

OO

<

Total Weight of Water Collected

5.5 w

1. GASES (Drv)
TEM ANA:_‘vSlS ANAZLYSIS ANALYSIS ANA';YS'S AVERAGE
JIU W GO,y ) ; : .
4 34 3.3 3
} 3, 5. D 2 (
- S.¢ | I5e | 15¢ '
/ , ) 2 /. 2 /5
S L
L~ ce
[T , —
VAP RER AN |

Vol % Ny = (100% - % CO,.%07.%CO}

AMD [2BM, 451

REPLACES CEHL 20, MAY 78, WHICH 1S OBSOLETE
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

CrFOTT

DATE

T ornv TE

RUN NUMBER

)

Py

BUILD!NG NUMBER

BLDE D

SOURCE NUMBER

INCIA B

PARTICULATES

ITEM

FINAL WEIGHT
(&m)

INITIAL WEIGHT
(gov)

WEIGHT PARTICLES
(gn)

TILTER NUMBER

B.5297

J,2657

$.o423

ACEZTONE WASHINGS (Probe, Front

Half Filter)

99,4794

9 4162,

¢. ¢ C32

BACK HALF (I needed)

Total Weight of Particulates Collected

& 2055 w

WATER

ITEM

FINAL WEIGHT
(gm)

INITIAL WEIGHT
(gm)

WEIGHT WATER
(g}

IMPINGER t (H20)

Lk

REC . C

b

IMPINGER 2 (H20)

205. 1

262 &

S

IMPINGER 3 (Dry)

34

&

34

IMPINGER 4 (Silica Gel)

2087

==l

2&8¢ ¢

8.&

7
Total Weight of Water Collected 2 Z 8
] g4m
m. GASES (Dry)
TEM ANA‘LYS|S ANA;.YS!S ANALYSIS ANAI‘.YSIS AVERAGE
VoL % CO, 9] n . Z
2 2.4 2.2 -
VoL % 9y /‘Z_ e / o~ -
| ‘L)' /tbr&- \9"& /[)'2—~
/DL N Co
VoL % Nz
F——-\‘_
Vel % Ng = (100% < % €05 . % 07 - % CO)
AMD 728%, 651  REPLACES OEML 20, MAY 78, WHICH IS OBSOLETE.
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

a8

BASE

CRFOTT

DATE

OINNV TY

RUN NUMBER

3

UILDING NUMBER

ELRDE D

SOURCE NUMBER

INCIN. B

PARTICULATES

ITEM

FINAL WEIGHT
(am)

INITIAL WEIGHT
(gm)

WEIGHT PARTICLES
(om)

FILTER NUMBER

6,299 (

C. ¢l

RAGY

ACETONE WASHINGS (Probe, Front

Halt Filter)

103, 11§ |

&¢I

BACK HALF (if needed)

Tetal Weight of Particulates Collected

¢ i

WATER

ITEM

FINAL WEIGHT
(gm)

INITIAL WEIGHT
(gm)

WEIGHT WATER
(gm)

IMPINGER 1 (H20)

209,

260, &

£

IMPINGER 2 (H20)

2OY o

2.

44

IMPINGER 3 (Dry)

D s

&

/5

IMPINGER 4 (Silica Gel)

20%" &

20/0)

&4

Totol Weight of Water Collected

20;51 ém

GASES (Drv)

TEM ANALYSIS ANAszsas ANAL3Y5|S ANA:.YSIS AVERAGE
Voo % Co, & / } é_
I, ' , /&
- . . )
VoL = 0y q é / -
/4 . / 4 PL( ’ j ( é ¢ j
vIL % CO
VoL % Ny
Val % Nz = (100% - % CO; . % 0 - % CO)
AMD £22%. 651  REPLACES OEML 20, MAY 78, WHICH 1§ oBggLETE




(Stack Geometry)

PRELIMINARY SURYEY DATA SHEET NO. 1

BASE

CFlFUTT

PLANT

BLOG D

DATE

TNV TY

SAMPLING TEAM

SOURCE TYPE aN.” MAKE

UV R1I2 RICOCARRY JINCINERDYTTR.

SOURCE NUMBER

vy

TNSIDE STACK OTAMETER

22-808 - [5.25

2

Pl Inches
RELATED CAPACITY Z% TYPE FUEL
< i / ¢ /
Eo s [ 24 qas
DISTANCE FROM QUTSKOE OF NIPPLE TO INSIDE DIAMETER ( l
~ - — ~
__—_ﬁiis Inches
NUMBER OF TRAVERSES NUMBER OF POINTS/TRAVERSE

X

LOCATION OF SAMPLING POINTS ALONG TRAVERSE

gyt e e L
(Inches) (Inches)
i )
2. (0.7
5 2.3
4 4.
s 2.1
% 23.5
7 25.1
g 24
- |
OEHL ‘on" 15 83
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:- PRELIMINARY SURVEY DATA SHEET NO. 2
! (Velocity and Temperature Traverse)
X3S DATE
CfOTT Y ~oVEY
]

UAVRR RECONRRY JNCINILRATCR fE tf

[1N31 2 STACK DIAMETER

Inches
STA7 0N PRESSURE .
)
]}5 ' ‘,,C)\ In He
ST ALK STATIC PRESSURE
— {g In H2C

SAMFLING TEAM

TRAVERSE POINT NUMBER

—
‘ VELOCITY HEAD, Vp IN H2O

L ™9 A

STACK TEMPEFATURE (OF)
—

R 1 pLE o) g
Z ek ¢ 9¢

L b P S ¢ S1E

- 4 L$80 @ 5N

- 5 869 f 554

- o 018 ¢ 5b|

L 1 0 1¢ Q(L 97
4 1 2.s) ¢ 571

AVERAGE

OEHL [3°™ 16

APR 78
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NOZZLE CALIBRATION DATA FORM

Date J /N 34 Calibrated by &7/ u<or
Nozzle Nozzle Diameter® b

identification D., D,, D,, AD, Dav ¢
number mm (}n.) mm %in.) min %in.) mm (in.) 9

3

D75 AH17 | 377

- e e ——— e e

whare
Q
Dy 2.3,
b AD
C

Davg

three different nozzles diameters, mm (in.):; each
diameter must be within (0.025 mm) 0.001 in.

maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 in.

average of D D

17 Dy and D3.

Quality Assurance Handbook M5-2.6
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APPENDIX G
Calibration Data
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

\

Quality Assurance Handbook M4-2.3A

89

(front

Date |1 Iw\ 88 Meter box number 200  NUTECj+ #1
Barometric pressure, P, = 27117 in. Mg Calibrated by Jgu 5 SCoﬁ\
Gas volume Temperature
Orifice |Wet test | Dry gas| Wet test Dry gas weter
mauometer | meter | meter | meter |Inlet JOutlet | Avg |Time
se(:Z}:;r:g | (VV;, (Vd;’ (), (tdi). (tdpl. (t),] (&), . e,
Vat iz H,0 ft ft of/R | °r/R | °E/R. | °FR |min 114, “zo
:’ 0.5 5 4608 |ng 538 6305 w55 53¢ 3.\ | 1.070) 2. 010
. 1.0 s |de e 538 1M5usly 53951543 123 |, 0q8l7.008
q 1.5 10 4390 ;; 538 ;'2553 ;éﬁ‘/‘f 5%51is.51/. 0821 7.070
.20 | 1w |a4s5 |77 5395 | aesss| 5054855535 13,5 1. 070| 2 . 087
4 3.0 0 948 i s4o.5 |58 3255)5 552500 | 1081 2. /09
g 40 0.0 [4.590 [5 541 |we575]5 555 |sC13}9.8 |/.082]0. 138
) Avg | /.0T712.07)
|y .. vu P, (t, + 460) e - _0.0317 & [(tv+ 460) 6]2
ROl o0 1y p e By s P D (tg #4003 | ¥,
0.5 |o-0x8, ?Z)?;‘%iﬁ%fi)m e, - ol 2]
1.0 {0.0737}, . %j’,g{i—;ﬁ%ﬁg o, - 570“3);2\)% (938)L PIE)
1.5 |0-110 Vz TR TR e s SR y\kﬁ)?)f (;‘;;Tr}L;:‘j ,
2.0 |0.147 (10} 27 NI} 5253 (-0317)(2.0) (5'3. s)/- o)
- [GesYaqsd + A ) ia s ey (GEIEN§535) /
001021 2 -/?slzo);ﬁm:é’/?clzlz)’cfwgmg,ﬂ Heo: % [ {ﬁ/o “ /"”W\
Co o [ PIRERGGEA (e, [ [ ST
2 If there is only one thermometer on the dry gas meter, record the temperature
under td.

sicde)
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STACK TEMPERATURE SENSOR CALIBRATICN DATA FORM

] PR

20
Date 4/347ij5ﬁ;' Thermucouple number ®)
29.231/
Amrient temperature 24 °C Barometric pressure ;57./75f in. Hg

Calibrater 7R 5w/ Reference: mercury-in-glass AVBS

SecocTrr
other
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Scurce temperature, temperature, difference,
nunber® | (specify) °C ! °C X °c *
O JCE 0O —
13573 o
— ' Room 5,5 ‘! C.L

Every 30°C (50°F) for each reference point.
vpe of calibration system used.
{

[\ef temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273

100<1.5%.

Quzlity Assurance Handbook M2-2.10
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STACK TEMPFRATURE SENSOR CALIBRATION DATA FORM

Date

/9/557’88

o .
Ambtient temperature 25 °Cc Barometric pressure 29./7%

Thermocouple number
2.3/

1 PIVG KR
D2

in. Hg
Calibrato: (’lﬁg/ﬁ/ keference: mercury-in-glass NRBS
SCo7r
other
|
Reference Thermocouple
Reference b thermcmeter potentiometer | Temperature
po:nt Source temperature, temperature, difference,
number (specirty) °C °C Xec*
ICE 1 —
—_ oM
TP 2¢.6 2.6.6 0.6
|
|
|
t
aEvery 30°C (50°F) for each reference point.
bType of calibraticn system used.
“l(ref temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273 100<1.5%.

F musr BE WiITH/ [OC of REF

Quality Assurance Handbook M2-2.10
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D&y 6AS meTre

STETR TEMFERATURE SENSOR CALIBRATION DATA FORM

NCOTECH
pate 201 TY Thermocouple number A4AL‘;/;725071J57—

Arlient temperature 2L °C Barometric pressure¢29€/7jpin. Hg

Cahbrator[—_vg:,_@/_sa;é keference: mercury-in-glass #Y8S

077
other
Reference Thermncouple
Reference b thermometer potentiometer Temperaturec
point, Source temperature, temperature, difference,
rnumber (specify) °C °C %focz
INCET
— Hor waTER 9{2 ,
qu 17L‘7l // >
TEMP & 0.5
_OUTLET
- ot whR | 1y} 43,5 0.5
BaTH
- Loom 24 272 12
TEMP

aEvery 30°C (50°F) for each reference point.
Type of calibration system used.

“liref temp, °C + 273) ~ (test thermom temp, °C + 273)]
ref temp, “C + 273 100<1.5%.

* MuUST BE WITHI4 3°¢_ of REKF.
Quality Assurance Handbook M2-2.10

94




STACK SENSOR CALIBRATION: 19-20 Oct 88

REFERENCE TEST
SENSOR TEMPERATURE TEMPERATURE
& (deg K) (deg K)
X axis Y axis
P1 273.30 273.60 Regression Qutput:
371.90 373.60 Constant -4.30
447,00 450.20 Std Err of Y Est 0.20
R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00
X Coefficient(s) 1.02
Std Err of Coef. 0.00
% Deviation @ 2000 F(1093.3 K) = 1.29%
P2 273.30 273.60 Regression Qutput:
371.80 373.60 Constant -4.27
447 .60 450.80 Std Err of Y Est 0.11
R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00
X Coefficient(s) 1.02
Std Err of Coef. 0.00
% Deviation @ 2000 F(1093.3 K) = 1.25%
P3 273.30 274,10 Regression Qutput:
371.90 374,10 Constant -2.96
447 .60 450,80 Std Err of Y Est 0.03
R Squarec 1.00
No. of Observations 3.00
Degrees of Freedom 1.00
X Coefficient(s) 1.01
Std Err of Coef. 0.00
% Deviation @ 2000 F(1093.3 K) = 1.11%
P4 273.30 273.60 Regression Qutput:
371.80 373.60 Constant -4.27
447 .60 450,80 Std Err of Y Est 0.11
R Squared 1.00
No. of Observations 3.00
Degrees of Freedom 1.00
X Coefficient(s) 1.02
Std Err of Coef. 0.00

% Deviation © 2000 F(1093.3 K) = 1.27%
25




P5 273.30
371.90
447.60

P6 273.30
371.90
447.60

P7 273.30
371.90
447 .60

P8 273.60
371.80
449.40

274,10
373.6V
450.80

273.30
373.60
450.80

273.30
373.60
450.80

273.60
373.00
452.40

Regression Qutput:

Constant
Std Err of Y Est
R Squared

No. of Observations

Degrees of Freedom
X Coefficient(s)
Std trr of Coef.

% Deviation @ 2000 F(1093.3 k)

Regression Output:

Constant
Std Err of Y Est
R Squared

No. of Observations

Degrees of Freedom

X Coefficient(s)
Std Err of Coef.

% Deviation @ 2000 F(1093.3 K)

Regression Output:

Constant
Std Err of Y Est
R Squared

No. of Dbservations

Degrees of Freedom

X Coefficient(s)
Std Err of Coef.

% Deviation @ 2000 F(1093.3 K) =

Regression Output:

Constant
Std Err of Y Est
R Squared

No. of Observations

Degrees of Freedom

X Coefficient(s)
Std Err of Coef.

% Deviation @ 2000 F(1093.3 K)

96

_w = O W

W= Oom

W O M

.03
.37
.00
.C0
.00

1.08%

.03
.09
.00
.00
.00

1.25%




TYPE S PITOT TUBE INSPECTION DATA FORM

#4h
Pitot tube assembly level? L’ yes no
Pi1tet tube openings damaged? yes (explain below) p//_ no
0y 7 () _° (<10°), on / ©(<10°), By = O ° (-5°),
A B L
v=_ O ° e=__/ o a= /O iin.)
2 = A sin y = N ee (in.); <0.32 cm (<18 in.),
w = A sin 0 = (7163/775/im1(in.); «.08 cm (<1/32 1in.)
¢C.c3/3
P C s em (1n.) Py . & (1in.)

D, = €.375 e= (in.)

+
[

Comments: (CoNnsSTRUTEDR Rw o CFR c/)()’, /—}j’j)/:)? METH 2
Fre 2.0 o 1TSS/6NED 133SEQNE COELRICIANT = Oo 74

Calibration required? ves « no

Quality Assurance Handbook M2-1.7
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HEn

Pitot tube assembly level? v yes no
Pitot tube openings damaged? _  yes (explain below) « "  no
oy = [ °(<10°), o, = 2 °(<10°), B, = _2 _° (<5°),

p, = 3 ° (<5°)

(/. 1875)

y=_ Y% ° e=_ G ° aA=/3U = (in.)
z=Asiny = O,.0%2F em (in.); <0.32 cm (<?>Ié&§n.),

w = A sin 0 = 0.0 o (1n.); <.08 cm (<1/32 in.)

6373
9, - — -
PA /52/ CC 'SC/SY > em (1n.) Pb /ij (6’5?535 &% (1n.)

D, = C, 375 cm (in.)

Comments: Comns RuociRL /172w Yo CA {;()j PP ME I’ff?_i
FIe= 2 .2 . Do/ RASRUNE COEFFICANT = O, §Y

Calibration reguired? yes v no

Qualiity Assurance Handbook M2-1.7
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41769

LONGITUDINAL

Section No. 3.1.10
Revision No. 0

RULES AND REGULATIONS ,bate January 15, 1980
Page 3 of 11

TRANSVERSE
TUBE AXIS

FACE
=+— OPENING

TUEE AXIS

PLANES |
(a)

ASIDE PLANE

4 .__..t:,¢ — . NOTE:

D¢ A ' / MPA, {1»5m<r<tw0t

¥ 4

1h_, 8 ﬁJLPB Pa=Pg

B-SIDE PLANE

(b)

_8— XIT O T

(c)

Figure 2-2. Properly constructed Type S pitot tube, shown
in: (a) end view; face opening p'anes perpendicular to trans-
verse axis; {b) top view; face opening plancs paralle!l to lon-
gitudinal exis; {c} side view; both legs of equal length and
centerlines coincident, when viewed from both sides. Base-
line coefficient values of 0.84 may be assigned to pitot tubes
constructed this way.

FEDERAL RIGIZTER, VOL 42, NO. 160-—THURSDAY, AUGUST 18, 1977
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Section No. 3.1.10
Revision No. 0

RULES AND REGULATIONS - pate January 15, 1980
Page 4 of 11

T ay ! \ 02

. l. \ :
TRANSVERSE . AN S
TUBE AXIS °

LONCITUDINAL :{ 8 . ] _
TUBE AXIS™~ == \

()

Figure 2-3. Types of face-opening misalignment that can result from field use o’r/im-
nroper construction of Type S pitot tubes. These will not affect the baseljnt value
¢’ Cpls) so longas a1 and @2 < 109, B and 2 <5°.2<0.32¢m (1/81n.) and w <
0.C2 em (1/32 in.} {citation 11 in Section 6). R

L
-
e

FEDERAL REGISTER, VOL. 42, NO. 160-——THURSDAY, AUGUST 18, 1977
100 -
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APPENDIX H

Acetone Blank Results and Particulate
Emissions Results
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ACETONE BLANK ANALYTICAL DATA FORM

Plant: BADE D/ SILVER RFCC: K
Location: (“FFVTT/HFI3 s E

Cer
Date of analysis: 2. 1FC §8

Density of acetone(pa): (e 7?’ g/ml
Acetone blank volume(V_): OO0 ml
Acetone wash volume(v_ ): ‘7‘06’ ml

Average gross wt: /[)S—Ogcf.ff mg
Tare wt: /0 Swﬁgq'é mg

Weight of blank(mab): 0' Z mg

).

Acetone blank residue concentration(ca

m

12 W TN (RS

) ——
c, = ab - _ O < = 0.0075 ng/qg

T v p ) VIR
V, x P, JOO x 019

Weight of residue in acetone wash(wa):

Wy = C,  xV_ . Xp, =@.[)O;)_QYL}OOXO-7O/) =

i07

O 7 mg




AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

OFEOTT A3

DATE 2 |D ﬁC, Z'G
oV €Y

RUN NUMBER

ICEToN E
122 13y

b UlLDING NUMBER

SOURCE NUMBER

PARTICULATES

ITEM
b

FINAL WEIGHT
(gm)

INITIAL WEIGHT

WEIGHT PARTICLES
(gm) (gm)

FILTER NUMBER

ACETONE WASHINGS (Probe, Front
Yai Ftiter)

/0089

05 . 0594

0. 000 2.

BACK HALF (if needed)

Totol Weight of Porticulutes Collected

ﬁ' 6 Oop\am

1. WATER
ITEM FINAL WEIGHT INITIAL WEIGHT WEIGHT WATER
(em) (am) (dgm)
IMPINGER 1 (H20)
IMPINGER 2 (H20)
IMPINGER 3 (Dny)
IMPINGER 4 (Sllica Oel)
Totol Weighy of Water Collected
am
n. GASES (Dry)
TEM ANA:.YS!S ANAZLYSIS ANAL3Y5|S ANA‘LYS'S AVERAGE
vOoL % COZ
V3L % Op
VoL = CO
VOL Nz
Vol % Ny = (100% - % CO; . % 03 - % CO)
FOoRM
OEHL MAY 78 20 108




XkQ® *HETr J

Pus KUKBER
INCIN 1.R1. 9 NOV.E8

YETER BOK Y
1,6778
1.¢7ef

Sk OPETL

25,7088

ST i

sITRTE Al

5

(34

“W)VZi BEFORE

L NETE

SELMMLH I

. 0042
-A. 1082

TTALL TEIMP,

[}

554. &#¢

L. WATER 9

22, v0dé

(KT HOH = 2.3

R ERN

Mud =29.82
MW KET=25.78

SQPT PSTE 2

9.4655

TINE MIK 2

64, 809¢

HOZZLE BIR 7

€Tk DIA INCH -

LY

17,9089

YiRTE L =
7K PPIL ARG
vJU Hide ORI
LOMGISTeD = 2,97
ML DPY GRS = 8,971

% NITRUREN = 31,18
HOL NT DRY = 5,62
MOL MT WET = 28.7¢

RUN

PHIu

RUN

Frin

YELOCITY FPS = 23,57

STACY. ARER = 1,58
STACK ACFM = 2.2¢5,

» STACY [30FM = 1,829
% I30VIRETIC = t@c.4!

XKOM “METH S°

RUN NJMBER
IKCIN 1. R2. & NOY 88
an;
METER BOX ¥°
1,827 R
IR
. 9dar R
BAE SRESS 2
2&_'2"‘,.',‘ |3

WETSE VL O
UL RO
wTECENE T

B
L TTalk
FEpEL
Py oy METER 2

Pl

STETIC HOK TN 7
STaCk TEMR,

S1g.e000 Ry
W, WiicE "

20,2688 PUN
M2,V HOH = 2.7

L HgR=LT

Lok Pu
e
1%, Ay 4
o
RN

M wT OTHE®?
PN

Mud =29.14
MW WET=28.84

SART PSTS ?

8,3195 P~
TIME KN 7

72,6008  FUN
NO22LE DIR °

L3766 Rk

STY IR INCY 7

17,4880 RN

s VO MTR 5TE = 24,0095
37K PRES MBS = 09,9
WL HOH GRS = €.%%
|, MGIETHRE = 5,72
KoL DRY GRS = 6,973
* HITROGEN = 79.28
MOL WT BRY = 29.14
NOL WT MET = 28,2+
VELOCITY FPS = 26.67
STACK ARER = 1.5%
STACK ACFW = 1,995,
* CTRCK DACFN = 994,
% JSOKINETIC = 97,78
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)

XRCN “MASSFLO-

RUN NUMEBER
1. 1002

voL NTP STR °
39.921¢

STACK DSCFM 7
1,855, 804

FRONT 172 N3 ?
24,000
BACK 12 M2 "
6. 6980

MmN

LB/ME = 8,992
KG/HR = 6,8437

[P DS°F = §.4107
HG/MNR = 23,5944

RN

fin

RUn

RUM

| g

XROM “MRSSELO"

PUN HUMBZR

1.200¢

YL MR 3TD 2
14,0598

STACK BSCFP 2
23, AARY

FRONT 072 NG 2
47,1680

BACK 172 MG ?
6.2306

LB/HR = 0. 121&
KG/HR = #,0825

T

GR/DSCF = @.8213
HG/MMN = 48,8335

RUN

PUN

Fi

RUN

LA




) YROM “MZTH S§*

RUN NUMBEF
INCIN 1, F2, & WOV 93
RLS
METER BOX Y°
LA PN
PELTRH W
Jreas R
BAP PPESS 7
2,978 Rbu
WETER V. ¢
3,73 kO

nTR TEMF F°
£9.0802  FUN
% QTHER GRS
REMDVEL BEFCRE
PPY GAS METER ?
RUN
STATIC HOH Ik °
-8, 1688 RUK
STACK TEMP,
431,000  RUN
ML, WATER °
17.3%€ PN
INP. % HOE = 2.4

% ARz

Lt
1.%6¢9  Fun
% OXVGEN?
13,6088  Pls
%002
[
NOL KT OTHER?
RUN

MNd =29.83
MM WET=28.76

SaRT PSTS °
T.4248  PUK
TINE MIN ?

72,0080 P,
NOZZLE DiR °

L3768 Pl

STK DIR INCH ?

i7.0882 RN

* Y0 MTR STD = 32,650
STK PRES RBS = 28.96
YOL HOH GAS = 8,31
% WOISTURE = 2.47
MOL DRY GRS = 6.97»

% MITROGEN = 79,48
MGL KT DRY = 29.62
KOL NT MET = 28.76
YELACITY FPS = 18.47
STACK AREA = 1,59
STRCK ACFR = |, 747,

& S5TRCK DSCFM = 914,
% ISOKINETIC = {@].47

110

TR 3

)

s

XROM *MRLSFLD"

#u0% NUMBER
1. gt P
KU ARt
FZ A I
STgny PSIFY T
914 Gagp Rl
Fhp™ 4 2 %, 7
iT.0eg R
tRs 1.2 A6 Y
[JCIET] pre

GRADICF = 8.89%3
MO/MEN = (%.832¢
LE/ZHR = 8,8¢52
KG/HR = 8,829

mm T

TR UL




XRON “METH § )

RUN NUMBER
INCIN 2, R1, 4 NOV 88

METER BOX ¥?
1.0770
DELTR #?
3. 4608
BAR PRESS 7
28,3748
METER ¥OL °
51,1928
MTR TEWP F?
54,0908
% OTHER GRS
REMOVED BEFORE
DRY GAS METEP °

STATIC HOK IN ?
-.2288
STACK TEMP.
646. 8068
M. HﬂTER ”
7.9880
NP, % HOh =32

¥ HOH=3,2

L
3. 1084
% OXYGEN?
17,9009
%00

MOL WT OTHER?

Mg =29.18
MM NET=26.82

SQRT PSTS 2
18.297¢
TINE WIN
44,8000
NOZZLE BIR ?
.5910
STK DI INCH °
16,5008

RUN

RUK

PN

RUN

I

RUN

Rim

RN

RUH

Py

PUN

RIN

RUKN

RUN

PUK

PUN

L

+ YOL NTR STD = 53.45!
STK PRES AF° - 29,35

YOL HOH GRS = 1,78
% MOISTURE = 3,22

MOL BRY GAS - €.968
% NITROGEW = 79.%
NOL WT DRY = 29.18
MOL WT WET = 28.92

VELOCITY FPS = 25.87

STACK ARER = 1.48
STACK ACFN = 2,305,

-

% ISOKINETIC = <@,

STACK BSCFN = 1.9€7,

n

¥ROM “NETH 5°

RUN NUNBER

INCIN 2, R2. 4 NOV 88

METER £0Y Y7
.78
DELTA ¥2
1.110@
BAR PRESH 7
22,374
METER ¥OL ~
12,735
NIR TENF F7
6%, 4900
* OTHER £A5
RENOVED BEFQRE
[RY GRS METER ?

STATIC HOH IN ?
-.2289
STRCK TEMP,
648, 4008
ML, KATER ?
27,5048
NP, 7% HOW = &,/

% HOR=3,7

% (o

2.5900
% OXYGEN?

17,7488
200

MOL KT OTHER?

Mid =29.11
N¥ NET=28.78

SART PSTS ?
18.3938
TINE WIN ?
64,8860
NOZZLE DIR 7
L3768
STK DIR IWCE 2
16,5098

* YOL MTR 37D = 32,72
STK PRES RBS = 28.3
VUL HOH GRS = 1.29

% MOISTURE = 3,78
MOL DRY GRS = 8,952
% NITROGEN = 79.88
®OL T DRY = 29.11

MOL WT MET = 28.7¢
VELOCITY FPS = 26.1
STACK ARER = 1,48

STRCK ACFM = 2y33L

»

STRCK DSCFM = 1.821

RUN
RUN
RUN
pUN
PUN

RIN

RUK
(148
RUN

PUN

PUN
RUN
RUK

RUN

RUN
RUN
RUN

RUK

5

% ISOFINETIC = 99,41

111

XRO® *NRSSFLO"

RUN HUMBER
21000

A
56618
STRCH J5CFM
987 6603
PO 1w
BTV L7 MG
P80

Ga I:0F = BLEUTC
nGomMe = 29,2723
LBUHR = 6. 1042
KG-HR = §.8S1R

MMM

RUN

Pty
pLn
BN

pIK

470K "MRSSFLC®

PUK NMRER
1,208

YOL WTF &7 2
218

v.[..

TTITE T
LAz AL

Fpui™ L3RG
82,3082

BAZF 12 MC T
£, 2088

GR/DSCF = €.4377
MG/NNK = 86,1879
B/HR = 8.3296
KG/HP = 9,1493

Mmnmm

Rifw

Bl
A
RN

RN




XROM “NETH S°

RUN HUMBEF
INCIN > R3. ¢ NOV 88
Rk
METER BOY Y7
1.8778  RWN
DELTE P?
1.6488 LN
BAR PRESS °
20,3788 P
METER VL °
12,1538 PN
MR TEWP F?
58,5068  RUN
' QTHEP GRS
RENOYED BEFORE
DRY GRS METER °
RiM
STATIC HOW N 7
-8 RN
STACK TEMP.
$23.8889  RUM
HL, WATER °
29,3084 PUN
INP. % HOM = 4.8
% HOM=4. 9
5 Loz?
2.9869  RUL
% OXYGEN?
18,2802  RUN
%207
RUN
MOL WT OTHER?
RUK
Mid =29.85
MW HET=28.68
SQRT PSTS ?
9.9864 PN
TINE HIN 2
64,0088  RUL
NOZZLE DIA ?
L2760 RN
. STK DIR INCH 2
16,5002  RUK

* V0L TR STD = 32.292

, STK PRES AIBS = 28.33
! YOL HOH GRS = 1.38

% WOISTUPE = 4.82

HOL BRY GRS = 8,968
! % NITROGEN = 79.88
NOL MY BRY = 29.€5
MOL NT NET = 28,66
VELOCITY FPS = 24.98
STACK ARER = }.48
STACK ACFN = 2,226.
STACK DSCFM = 987,
% ISOKINETIC - 106.7%

*»

) v -wzseLo-

RUN HUKBER
L308E RN
VG TR 53D
3.63:6 Pk
STACK LitFm
957 @pe%  FUN
CPONT 1 Z ¥
b
R
CRSET
£OGRNF = T
FoMGRME = 30,4578
FOLEHR = 8130
FOVG/HR = £.8525

112




XPON “MET, )
RUN NUMBER
INCIN 3, Ri, 9 NV 38
PN
NETER BOX Y2
1,879 RIIK
DELTA #°
1.5788 BN
PQF PPESS
26,7808 PUR
METER wiL
37,451 FiX
MTR TEMF £
54,0898 P
. OTHER GRS
REMOVEL BEFQRE
DRY GRS METER "
RUN
STATIC HOW IN 2
-.2189 PUN
STACK TEMF,
619.8807 PN
NL. NRTER 2
27.0888 PN
IMF, , HOW = 7.}
L OHOH=3.%
Zoleee PR
L NXYGEN"
17,3064 RUK
%07
RUN
#OL NT DTHER?
RUN
Mild =29,03
MK WET=23,£9
SORT PSTS 2
12,2595 PN
TIME MiN 2
64,8008 PN
NOZZLE DIR °
L3768 B
STE DIR INCK °
13,3688  PIN

* YOL %77 3TD = 39,917
STK PRES ABS = 28.49
VOL HOH GRS = 1.28

% NOISTUPE = 3,11
MOL DRY GRS = 8,969
% WITROGEN = 88.68
MOL MT DRY = 29.83
MOL NT MET = 28.69
VELOCITY FPS = 36,43
STACK AREA = 6.9%
STACK ACFM = |,799,
STACK DSCFM = 817

% ISOVINETIC = 3,48

-

YROM “METE <~

RUN NUMBER
INCIN 3. P2. 9 NOY 23§
[
METER BOX ¥
1,877 PN
RELTA 2
1.5288 it
ERR PPECE 2
28,7868 PN
METER ¥OL 2
36,4290 RN
FTR TEMP F?
61,7089  RUM
% OTHER GRS
REMOYEL EEFOFE
DRY GRS METER ~
PUN
STRTIC HOM IN 2
-.2188  RUN
CTACK TEMP,
627.6088  RUN
M, WATER 7
218 RN
INP, % WK = 2.6
" HOR=Z, .
5 LgE?
2.5084 (1L
" DEYGEN?
17.5688  RUN
% L0
RUN
MOL WT QTHER?
RN
Mid =29,18
MW WET=23,8!
SORT PSTS °
12,8985 RUN
TIME NIN
64,6900 RUN
NOIZLE hlA ”
L3068 P
ATE DIR INCK °
13,3688 pum

+ VOL MTR STD = 38.12%
STK PRES ARS = 28.69
YOL HOH GAS = 1.82
% MOISTURE = 2.68
NOL DRY GRS = 9.974
% NITROGEM = 88.86
MOL WT DRY = 29,10
MOL KT WET = 28,81
YELOCITY FPS = 38,22
STACK ARER = 8.9¢
STACK ACFM = 1,778,

* STRCK DSCFM = 963,

% ISOKINETIC = 93.9¢
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XRIM *MREIFLD"

Py RUMEZE

1.1689 Riie

Yoo HTF AT

17,178 A%

STRCE DacPr ®

87, apar ki

FRONT © 35

w

15, 2

BACK 172 MG

"mhnTmn

Rl

“0c HTR 271 ¢

1, BaC Bt

GE/LaF = £,
Ko N = 13,889
LE/HE = 90,6425
KG/HRP = @.9192

APOE MAISFLOS
U HUM3EF
TR

38,100 41

EN NI

8R%.0908 Pl

FRONT 1.2 #G °

ZZ.4g08 Pk

BRCK 172 My 2

6,090 Pk

GR/7DSCF = 8.8491
HG/NMN = 26,7462
LB/HR = 8.862¢
KG/HR = €,8263




¥RON “HETH 5°

RUN N:MEER YROM -MR2ZFLTS
INCIN 3. R3. 9 KOV 88
Pilk RN NUMGEF
WETER BOX Y TP
1.8779 PUN
DELTR W? VoL ¥TR STD
1.4268 FUs 3,970 Fo
BAR PRESS 7 TRy Tarer o
26, 78R8 ki TULLAREE 8
METER YOL 7 [IZCS SR M
36,350 AW FETRE I S
HIR TEMP 2 [ P
63,0698 RN . fdng kirn

v QTHER GRS
REMOVED BEFORE

IRY GAS WETER ° FooR/ DRI T on e
RUN FOMGoMMN = 17,719
STATIC HOH [N ? FoOLE oAb o= B.AS12
-.2108  RUN C ORSHR = 8.8077

STACK TEMP.
623.00990 R

WL. WATER ?
27,4000 P
INP, " HOW = 2.3
% HOK=3. 7
%G
12 P
% OXYGEN?
170660 R
% €0 2
pik
MOL NT OTHER?
R
MHd =28.91
WM WET=28.55
SORT PSTS 2
11,6827 RUK
TINE HIN ?

64,0479 RUK
NOZZLE DIR ?

3760 RUN
STK DIf INCH
13,3888 PUN

* YOL WTR STD = 38,072
STK PRES ABS = 28.49
¥OL HOM GAS = 1.29

% MOISTURE = 3.28
nOL DRY GAS = 8,967
2 NITROGEN = 69,90
MOL WY DRY = 28.91
MOL WT WET = 28,55
VELOCITY FPS = 29.11
STRCK APER = €.92
STACK ACFN = |, 786,
STRCK DSCFM = 771,

% ISOKINETIC = 97,73

»
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be

ARIM CMETE )

RUN HUMBER
INCTH 4, RL. 7 NOY €3
PUN
METER BOX ¢°
r.ave P
FELTR K
IERC I AL

goF PRESS 7
W e P
METER Y2,
3,850 018
vy OTENF T
So.Rae0 P
o NTHER GRS
REMOYEL BEFQRE
DRY A5 METER 2
PN
STATIC HOK IN ?
-, 1840 Riik
STRCK TEMP.
538.9888  PUN

M_. WRTER 7
25.5086 PN
NS, % HOM = 3.4
s HOh=Z,4
% LRl?
3.4988 AU

% OXYIEN”
15.6488  PUN

500
RUM
MOL BT OTHER?
RN
Nid =29.17
MW WET=22.7
SORT PST: ?
9.6282 PN
TIME MIN 2
72,0088  PUN
N0ZZLE IR °
L3768 PLiM

STK DIA INCH K
18,2568  PUN

+ YOL KTR STD = 34,3992
STK PRES fBS = 29.51
VOL HOH GRS = {.28
% WOISTURE = 3.3%
HOL DRY GAS = 8,966

% HITROGEN = 81,64
MOL WT DRY = 29, l«
MOL WT WET = 28.79
VELOCITY ¥PS = 24,12
STACK ARER = 1.82
STACK ACFH = 2,611,

¢ STACK DSCFN = 1,165,
% ISOKINETIC = 97.22

XROM “METH ©°

RN NUNBER
INCIN §, Re. 7 ROV 22
PIIN
METER BOX V)
S CIL
DELTH H?
B0 PUK
RGP PRESS 7
25210 PN
METER YD O
T P
pIE TEMP B
a5, ARRQ Fiik
, WTHER GRS

REMOVED BEFORE
IRY GRS METER
RUN
S7ATIC HOM IN 7
-, 1888 P
QTREK TENP.

§87.0998  FUM
pL. WATER ?
2:.8988  PUM
e, % HOH = 7.2

L OHOH=Z.2
PR
2.4888 PN
" OXYGEN?
15.2008  PUN
Lo
PUN
MOL NT OTHER?
PUN
Mud =28.99
Mh WET=28.64
SOFT PSTS 7
8.6693  FUN
TIME MIN 2
72,8898  RUN
NyZZLE Bf@ ?
L3748 FUN
STK BIR INCH °
18.2584 PiN
s VOL MTR 3TD = 22.587
STX PRES ABS = 28.91

vOL HOK GAS = [.67
% WOISTURE = 3.19
MOL BRY GRS = #.968
% NITROGEN = 82,48
MOL WT DRY = 28.99
NOL WT MET = 26.64
YELOCITY FPS = 21,7%
STRACK ARER = 1,82
STACK ACFM = 2,375,
STACK DSCFM = 1,183,
% ISOKINETIC = 9¢.°¢
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YROM NSSFLO"

RUM NURBEF
4, 1gee  pUv

vou *TR 5TE
34,5920 KN

STRCL L3iFm ™
[RRTANCL I O

FRONT ! 2 MG
£1.4m00 BN

BACY LIS
LU LU I

FoGRy nsyF = BLEITS

<
DS'

F z
F YO/KF = ?.134

PCOLIRLEELE

RUN HHMECP
4, 2768 ki

vop ¥TR TD T
RCIPI I

ATATV DI T
H C LN

FRONT |- W ©

385.5008  RUN

BACK 12 W °
8.9680  RUN

GR/DSCF = @, 1447
no/AMR = 331,864
LB/HR = 1.3783
FG/HR = 8.€21¢

"mnmm




;) XROM NETH ¢

RUN KUMBER
INCIN 4. P3. 7 NOV 88
RUN
METER BOX ¥
1,877 RN
DELTA 7
1388 R
8RR PRES: 0
26,2918 Pim
METER ¥OL °
5,55  Fo
WIR TEMP £
§1.6089  RUN
% OTHER G5
RENOVED EZFOPE
ORY GRS METER ”
PUN
STRTIC HOK 1K °
-,1899 Ruk
STACK TENP.
45,0060  RUN
L, WATEF °
20.5068  PUN
[N, % FGH = 2.
© HOME2.4
hEE PO
% OXYREN"
16,3898 PUN
e
Py
WOL W GTHER?
RUN
Mug :28.91
MM WET=23.43
SQRT PSTS 2
g8.3938 RN
TINE WIN 7
729888  PUN
NOZZLE DA 2
L3760 RN
ST¢ DIR INCH °
16.2568 RN

* VOL WTR §TD = 36.751
STK PRES W8S = 28.24
VOL HOW GAS = 8.95
% ROISTURE = 2.56
ML BRY GRS = 0.974

X NITROGEM = 82.18
MOL WT PPY = 28,91
MOL WT WET = 23.63

VELOCITY FPS =
STACK ARER = 1.82
STACK ACFM = 2,286
STACK PSCFM = 1,207,
% ISOVINETIC = 95

-

e D gt T e g e »Lp! [

)
RN ~MASIFL -

FUN NUKBEP
4, A b

2 s [
STACK [ECFM
PSRN ol
ERNT | IRD
24, 79 Fro
ERCY G
7. Baae ki
£
F
F
F
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APPENDIX I

Hydrogen Chloride Emissions Calculations
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XRON NASSFLA:

Fily NUKEER
1. 1ARe Pl

Vi MTE TR 7
TR Rl

Ay JO5F 7

FRNT 172 MG 7
PRI
BALK 172 MG 7
B.AgEE RN

YTy vl T

ZROM “MAZSFLO®

Rill NiMBER
{2888  RiM

#0L NTR ETD ?
4.8538 Ay

TECE ngr:n 2
994.60688  RUM

EPWNT 172 FG >

o.8p02 Pl

BRCE 172 HG ?
8.m008  PU™

Foooesialt = g.e1iz
FOMG/RRE = 25,9217
FOLE/HR = R,9255
FOUG/HE = @,8433

“FDN -MASSFLO-

BN MiIRECE
1.7888  RUN

YL NTR 37D 7
32,657 RUM
STRCK 5CFM 9
14,0008 P4
FRONT 172 ¥G 2
8.7889 R
BACK 1/2 MG 2
9.0089  RUK

GR/D3CF = 8.8941
Ma/MMN = 9,4878
LB/HE = ﬁ 322
KG/HR = 8.8146

m MM m

—

XROM *MASSFLY-

EdN HiRBEE
Z.lede RN

YoL MTR 57D ?
53,6618 LM

SYACK PEirW 7
1,RA7. 6008 EUb

FRONT 172 Wi 7
47,9688 PUY

CHIA T

i, eeel PRI

GR/TGSCF = 8.8133
MG/MEY = 38, :334
LB/HE = B.11e7
KG/HE = 8.852¢

™M

- om

YROM -MASSFLO

PUH RUMEZE
2.2688  RUN

Yol WTR s7p 7
33.7218 RUN
ZTRACK DeCrmM 2
1;ﬂ°1 ﬁaa, RUN
FRONT (/2 H
11.295@ RIN

EACK 172 WG ?
8.4007 RUN

GR-USCF = @.8651
MG/MMN = 11,7291
LE/HR = #.8445
KG/HR = 8.0283

m ™o on

%ROM ~NRSSFLO"

RUN NUHEER
2.3838 pilN

YOL MTR STD ?
32.8926  RUN
STRCK DSCFNM 2
987.@8ed  RIN
FRONT 172 M5 ?
6.0660 PN
BACK 1/2 MG ?
0.0008  RIN

GR/DSCF = 8.082%
MG/MMM = 6.4418
LB/HR = @.8238
KG/HR = 8.8183
119

Mn T M

AROM “MASSFLO*

FUN HUMBER
3. 1888 e

Y0L MTE STE ?
39,9176 RIM

STACK DSCFE ~
gi7.8880  RIM

FEONT 172 M5 ?
48,2888 P

BACK 172 w2
Q,Rﬁﬂﬁ HE

FGR/DSCF = 0,618
FooMo/HME = 42,8414
FooLE/HE = @,130%
FOEGHR = £.953%2

%ROK “RASSFLD-

RUN NUMBEF
3.2688  PUK

YOL MTR STD ?
36.12%% R
STACK DSCFR ?
803.8668  QiN
FROKT 12 WG 7
a.1886 RN
BACK 1/2 WG ?
4.08088  PUM

F GR/DSCF = 8,022
FHG/MMH = 51.e32°
FLB/HR = @,1333
FKG/HR = @,86%¢

XROM "MRSSFLOC

RUN NUHBER
3308 QUM

YoL MTR STD ?
38.8738 R
STRTK DSCFM 2
f71.08068 PN
FRONT 172 WG ?
18.86898  RUM
BACK 172 MG ?
8.8888  RUN

GR/DSCF = 8,687%
MG/HNN = 17.4376
LB/HR = 8,85684
KG/HR = 0.8228

mmoam




%ROM °MASSFLN"

RUN NUKEER _
41089 RUK

¥OL MTR 57D ?
34,5928 PIM
STACK DSCFM ?
1,165.4048  RUH
FRONT 1.2 MG ¢
26,6888 PN
BACK 172 MG *
g.e@8  FUN

GR/DSCF = g.2128
MG/HMM = 27.35%¢
LB/HR 1154
KGAHR gaag

2
Haeo

T 7 M

[ .~

%ROM “MASSFLO”

RUK HURBER
4,2080 AWM

YOL MTR STD 7
32,9878 RN
STACK DSCFM 7
1,185.8888 RN
FROKT 172 MG ?
11.1888  RUK
BACK 1/2 MG 7
8.@uae  FUN

LB/HR

G7HR

b aBe s Wi o Win o |
W
> < 3. -
SN

XROK MASSFLO”

RUN NUMBER
4,390 RUN

YOL MIR 57D °
36.7518  PUN
STACK BSCFM 2
1,213.0880  PUN
FRONT {72 G ?
J.ne08  RUN
BACK 172 MG 7
8.4008  RUN

GR/DSCF = 8.8812
HG/MMM = 2,8827
LB/HR = 8.8171
KG/HR = &.9839
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APPENDIX J

Example Heavy Metals Emissions Calculations
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XROM =MASSFLO*

RUN MUMSEF

1.1 2N

VoL W7 ST 7

75,9218 RUd

STRCK DECFM °

1,609.8882  Filn

FRONT 142 MG 2

. Thed RUH

BACE 12 MG 2

T T M M

A, 13308 RHY

CRDSCF = 6.8987
MGARMN = 9685
LB/HR = . 30:%
KG/HR = 8.8013

KRON "MASSFLOC

RUH NLUMEBEF.

1t 9
Le-

2K

Pl

YL KTR S5TR °

STAck DISCFN

34,8398 RN

994,6007 UM

FROKT (-2 HG ?

Jeld RN

BACK 1/2 WG ?

mn oM™

g.@882 RN

GRADSCF = 9,8062
MG/MMH = 8,3742
LE/ZHR = ¢.08l4
EG/HR = 6,848

ZROK -MASSFLCS

Fi¥ HUMEER

1.2 2N

RitN

yaL MTR 37D ?

32.6576  RIN

STRLK DSCFM ?

514,008 PR

FRONT 12 WG ?

.J44p  RUN

gacy 172 WG 7

MM T

g.Apa8  PUN

Gk/DSCF = @, @882
MG/MMM = 86,3728

LB7HR = 9.0817
KGR = 8,806~
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